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NT RODUGCTESK 


HE Cauſe of Animal Heat hath been much 

enquired after, and differently explain'd, by 
many Philoſophers, Phyſicians and others, of al- 
moſt every age; but hitherto, it appears to have 
been never rightly underſtood. 


A great number of the Ancients, and not a few 
of the Moderns, have chiefly attributed it to fric- 
tion or attrition, principally produced by the mo- 
tion of- the blood; and ſome have added putre- 
faction &c. But if friction, or motion be the 
cauſe of animal heat, why cannot an animal juſt 
killed, be preſerved at the ſame temperature as 
when alive, by throwing its parts even into 
more violent motions than when living? But 
theſe means are totally inſufficient, to keep its 
heat above that of the ſurrounding medium: there- 
A | fore, 
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fore, motion, or attrition alone, cannot be the 
efficient | cauſe; neither can putrefaction, for in 
the moſt putrid ſtate of a dead animal body, the 
heat is very far below the living temperature. 


* * 
/ 


The generation of heat during life, and its 
ceſſation when the vital power or principle is 
loſt, gave riſe to another opinion, * that heat in 
animals is produced by irritability ; but this ad- 
vances our knowledge, very little. indeed. 

A. Theory upon very different principles, Was 
ſome time ago offer'd by Mr. Crawford, + which 
at firſt met with a very favourable reception. His 
principles are, that heat may exiſt in two very 
different ſtates; one ſimply as a fluid, active, diſ- 
engaged, and having a conſtant tendency: to dit- 
fuſe itſelf equally over all bodies; the quantity 
or degree of which is particularly evident, by its 
effects upon the Thermometer: this he calls ſen- 
ſible heat; the other where it is fixt, or com- 
| bin'd 


Recherches ſur differens points de Phyſiologie &c. par | 
M. Fabre, page 23. 73 | 


+ Experiments and Obſervations on Animal Heat. 
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pin d with” different ſubſtances, and in - that ſtate 


producing no ſenſible eſſect upon the | 3 
ter: tis he calls abſolute heat. 4379 


He next aſſerts, that the capacity for contain- 


ing abſolute heat in any body, is diminiſhed by 


the acquifition of Phlogiſton, and vice verſa. 


| He therefore explains the production of animal 
heat in this manner: The atmoſpheric air con- 
tains a great quantity of abſolute heat, but when 
it is expoſed to the blood in the lungs, which 
blood contains a quantity of phlogiſton, the air 
having a ſtronger affinity attracts the phlogiſton, 
by which union its capacity for containing abſo- 
lute heat is diminiſhed, and a quantity of that 
abſolute ' heat is depoſited, proportionate to the 
quantity of phlogiſton imbib'd. Now if this heat 
became ſenſible, the blood in the left auricle of 


the heart, would be much hotter than that in the 


right; but it is not fo: therefore, this abſolute 
heat, depoſited by the air now phlogiſticated, mult 
be abſorbed by the blood when it parts with phlo- 
giſton. It appears therefore, that the capacity of 
the air for abſolute heat, is diminiſhed in propor- 
tion to the quantity of philogiſton acquired : and 

| that 
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that the capacity of the blood for containing it, 
is increaſed by the loſs of that phlogiſton, in the 
ſame proportion, as that of the air is diminiſhed 
by ROT it. 

This . blood then, replete with abſolute 
heat, during its circulation through the various 
parts of the body, again receives phlogiſton, and 
conſequently its capacity for- abſolute heat muſt 
again be diminiſhed ; therefore, the more phlo- 
giſton it receives, the more abſolute heat is eyolved, 
and by that evolution becomes ſenſible, and thus 
forms the heat of animals, 

But, if the attraftion . renders the 
capacity of any body for abſolute heat, propor- 
tionately leſs : ought not the abſtraction of that 

Phlogiſton, to render that capacity for abſolute 
| heat, proportionately greater? If ſo, the very ſub- 
flances imparting phlogiſton to the blood, will 
have their capacities for containing abſolute - heat, 
increaſed, in the ſame degree by its abſtraction, 
as that of the blood is diminiſhed by attrafting 
that phlogiſton ; and conſequently, no ſenſible heat 
will be produced; as was the caſe * the blood 
and air in the lungs, p ele 

Mr. 
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Mr. Crawford's , theory, depends upon + this 


change in the capacities of different ſubſtances, 


not being in the /ame proportion to the quantity 
of phlogiſton acquired or loſt ; which merely fog 
che ſake | of his hypotheſis, he takes the, liberty 10 
. „M; but as he only ſuppoſes ſo, and as 
it ſeems more natural, and juſt, to ſuppoſe the 
contrary, till Mr. Crawford ſhall prove his ſup- 
polition is a fact, his Theory; muſt be unſatis- 
factory, as being founded upon laws, which are 
preſerved or overlooked, as beſt may ſuit the au- 
thor and his n. 5 Sue A Sen n 
* time after Mr. cin Mr. Scheele's 1 
Theory of Heat &c. was publiſhed in Germany, 
a tranſlation of which appeared in England t. | 
| |, Though 


* « If therefore, the whole of the abſolute heat, which 
is ſeparated from the blood, were abſorbed by thoſe parts 
of the ſyſtem from which it receives the phlogiſton, it 
« would be neceſſary to have recourſe to ſome other tavſe, 
** to account for the ſenſible heat which is produced i in the 
"Y circulation. * e e —_ page 75. by 


o * 0 
- * 
[9] 4 * 4 £ * * N # 


Fire, by Charles William Scheele &c. 
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Though Mr. Scheele does not particularly con- 
ſider animal heat, or the manner or functions by 
which it is produced; yet, as heat is the ſamey 
whether generated by the animal proceſs, or by 


combuſtion, his opinion "muſt not be 5 qr over 


He fuppoſes that heat, or Fire is 2 compound 
of Phlogiſton and pure Air, and brings a num- 
won of Experiments and reaſonings to wow”! it. 


But there is one circumſtance, attending many 
of his experiments, which he overlooks, and which 
alone is ſufficient to prove, that his Theory is 
imperfect; for inſtance, If a metal, ſuppoſe Mer- 
cury, be expoſed to the action of heat and air, 
its phlogiſton unites with the pure air, according 
to his opinion, and eſcapes in the form of heat, 
or fire; while the Earch of the Mercury remains 
deprived of phlogiſton, and the atmoſpheric air 
of its empyreal air but from whence does this 
calx acquire its remarkable increaſe of weight ? 


Again, If this calx be expoſed to the action 
of heat, in cloſe veſſels, Mr. Scheele ſays, that 
the calx decompoſes the heat, by uniting with its 

; 2 .. phlogiſton, 
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phlogiſtan, and again acquires its metallic luſtre 
and properties; while the. other component part 
of fire, the empyreal air, becomes diſengaged, and. 
in that ſtate fills the receiver. But the mercury, 
now revived by regaining its phlogiſton, is lighter 
than when deprived of it in the form of calx; 
how is this loſs of, weight to be explained upon. 
theſe principles? By parting with phlogiſton 
during combuſtion, the mercury gains weight; 
and by regaining phlogiſton, it loſes weight. 


Theſe cireumſtances are not properly accounted 
for by Mr. Scheele, neither can they in my opinion 
conſiſtent with the principles of his theory, which, 


are therefore inſufficient, and conlequenty: at leaſt. 
imperfect. ä 


The laſt opinion of any celebrity, Which I ſhall 
mention, is that of M. Lavoiſier.“ He denies the 
| very 
% Dans la ſuite de Memoires que je. viens de commu- 
„ niquer à ' Academic, j'ai paſſe en revue les principaux' 
«« phẽnomènes de la Chimie; j'ai inſiſts ſur ceux qui accom-' 
* pagnent la combuſtion, la calcination des metaux, & en 
" . abſortion et fixation 

| 4 J'ai 
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very exiſtence: of phlogiſton, and makes heat, or 

Fire, a primitive ſubſtance, which he ſuppoſes be- 
comes ſenſible, or active in the following man- 
Wen (207 2900 9773055 e en n : u 


om IN 


r 


e or vital air, he ſays, is compoſed of the 
matter of Fire or heat, with che oxyginous prin- 
eiple; when any body cherefore, in contact with 
vital ae is ts circtimſtanced, as to > kind a bor» 


* 


n 


0 d. air, Tai Silt toutes les 3 . princip 
* ſimple, C'eſt que Lair pure, Vair vital, eft compoſe d'un 


| e atelier qt tl rope, qui en forme la baſe ; 


** dur ia nommẽ᷑ principe oxygine, combine avec la ma- 


* tire du feu & de la chaleur. Ce principe une fois admis, 


1 les principales difficultiẽs de la Chimie ont paru s C Vanouĩr 


«+ et ſe diſſiper, ee ee 
* n 105448 | 


” „ Mais f tout vexplique en Chimie d'une maniere ſatis- 
<«  faiſante, ſans le ſecours du phlogiſtique, il eſt par cela ſeul 
% infiniment probable que ce principe n'exiſte pas; que c'eſt 
* un Etre hypothetique, une ſuppoſition gratuite: & en 
ce effet? il eſt dans principes, d'une bonne logique, de ne 


point multiplier les e tres ſans neceſſite.” Hiſtoire de 


L' Academie Royales Sciences. Anne 1783. page 505. 
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urtraſtion to this oxyginous principle, than the 
fire hath, with which it is combined: the oxy- 


ginous principle unites with the ſubſtance thus 


| expoſed, and the fire or heat is diſengaged, and 


It a metal be expoſed, to the united aftion of 
heat and vital air, or atmoſpheric air in which 
vital air is contain d, it attrafts the oxyginous 
principle, and the matter of heat is ſet at liberty; 
and this addition of the oxyginous principle to 
the metal, gives it the increaſe of weight, and 
renders it à calx. Again, If a metallic calx, of 
mercury for inſtance, which is compoſed of mer- 
cury and the oxyginous: principle, be expoſed to 
a ſufficient degree of heat in cloſe veſſels; the 
fire unites with the oxyginous baſe, and forms 
vital air; while the mercury thns deprived of it, 
is revived, and left in its original form and 


The acquiſition therefore of phfogiſton, with 
other Chemiſts, 1s nothing elſe than the abſtrac- 
non of this oxyginous principle wnh M. Lavoifier ; 
and he points out no other mode of its ſepara- 
non from other bodies, than by its uniting with 
B the 


/ 
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matter of fire, and forming vital air. But how are 
theſe principles to be applied, to explain the fol. 
lowing chemical facts? | | 


The Calx of Silver, according to M. Lavoiſier, 
is a combination of ſilver with the oxyginous 


principle; now. if .this calx be expoſed to the So- 


lar light, the ſilver is revived, and the oxyginous 
principle is ſeparated ; not by combining with heat, 
becauſe if the, ſame calx be expoſed to an equal, or 
greater degree of heat, without light, the ſilver is not 
revived, M. Lavoiſier muſt therefore explain, why 
this oxyginous principle, ſeparates from the ſilver 
to combine with light ; what that combination 
produces; and why it would not combine with 
the matter of heat, , which ſeems to be the moſt 
common form of its ſeparation, from the metal with 
which it was combined. Again, from analogy, I 
ſhould ſuppoſe, when filver is revived from its 
calx, by the aktion of light, that vital air is pro- 
duced ; If ſo, how does the union of Light with 
the Oxyginous Principle, form Vital Air ? 


| What makes me ſuppoſe. that pure, or vital air, 
is pfoduced, during the revival of filver, by ex- 
poſing its calx to the light, is, the production of 
| vital 
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vital air when mercury is revived by heat; 
and from ſuppoſing that light | and heat are com- 
poſed of the ſame principles, differently com- 
bined, or in different proportions, as will be 
mentioned hereafter ; and conſequently if ſo, that 
pure nitrous: acid, becoming coloured by expoſure 


to Tighs, — * preg or vital air alſo. 


To 80 myſelf. whether. this Wt Was. 
well founded or not, I made the . 1 


riment. | WEED 


1 kept a phial, half full of pure dephlogiſti- 
cated © nitrous acid, twelve hours in the dark; 
when introducing a ſmall lighted taper, it was in- 
ſantly extinguiſhed, I then expoſed the ſame acid 


to the light, for an equal ſpace of time; and 
upon introducing the lighted taper, it burnt with 
a a bright, enlarged flame, for a conſiderable time. 


I again repeated the experiment, and again had 


the ſame reſults; the acid becoming coloured, 
and allowing a taper to burn in the phial, after 


expoſure to the light; but remaining perfectly 
dephlogiſticated, and immediately extinguiſhing the 


flame, when kept in the dark. I then tried it © 


heat alone would make any alteration, but con- 


ſtantly 
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| flantly found, that without light, the taper was 

always immediately extinguiſhed; let the degree of 

beat. 10 which the acid was n _ 
it 9118 | 142 | 


Ik FI the nitrous acid gives out pure air, by 

being expoſed to the light: -it ſeems natural to 
conclude, that filver, when revived from its calx 

by a ſimilar expoſure, gives out pure air alſo; 

| but this 1 have not had an opportunity | 2 
examining. 


How is chis laſt fakt to be explained upen M. 
Lavoiſier's principles? He will ſay, chat the ni. 
trous acid, parts with its. oxyginous principle, 
and becomes coloured in conſequence ; and chat 
the vital air, is produced by the union of this 
oxyginous baſe, with —— what ? —— not 
with the matter of fire, becauſe it refuſed to unite 
with heat, but Mill adhered to the acid; — not 
with light, becauſe the compound, vital air, ac- 
cording to M. Lavoiſier, is the oxyginous prin. 
ciple with the matter of heat, or fire. The only 
thing, to be ſaid on the ſubje& is, that Monſ. 
ee muſt explain the matter 3 and 

till 
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ull he does it fatisfaQtorily, I ſhall ſuppoſe bis 
1 12 are defective, n his 5 erroneous. 


"Cy > 


I have Mate ets ial a 22 


the moſt popular; and have pointed out a diffi 
culty attending each of them, which renders: the 
| veracity, or ſufficiency of their principles, at leaſt 
ſuſpicious. But the moſt ready way to prove thelr 
fallacy, or inſufficiency, is o give, and ſupport 
my own opinion upon the ſubject, Which is con- 


ſiderably, and fundamentally different from all of 


them ; conſequently, if my own principles prove 
to be true, theſe at 1 from: them, muſt 
be erroneous, | | 


I mean not here to enter into a full explana - 


tion, and account of the principles alluded to; 


that I ſhall defer to another opportunity. The 


particular ſubje& of this treatiſe, is Animal Heat, 
I. ſhall therefore only mention the general prin- 
ciples and laws, upon which my opjnion is found- 
ed, and ſo much of the theory, as will be found 
neceſſary to explain my ideas, of the nature and 
compoſition of heat, 7575 
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It appears evident to me, that there is one 
grand principle of nature, which Chemiſts have | 
entirely overlooked. It is the great principle of 
Elafticity and :Fluidity. - {It} is chat wonderful, ſub- 
til, active, univerſally. diffuſed - ther, hinted at 
by the great Sir Iſaac ee dA 
name wi ſhall DT it. Nc! 
When | we MEG ang elaſticity and 
rarity of light: the aQivity; and irreſiſtable per- 
meating power of fire: the mobility, and velo- 
city of the elebitic fluid : their great ſimilarity in 
many reſpetts: their mutual action, and very 
conſtant attendance, upon each other; can we 
avoid ſuppoſing that they have ſome principle, or 
principles in common amongſt them ? Do not the 
operations of Chemiſtry prove it? Do not hey 
all impart phlogiſton to certain ſubſtances, in cer- 
tain circumſtances? And when we conſider their 
general rarity, mobility and elaſticity, can we re- 
fuſe our aſſent to Sir. Iſaac Newton's conjedcture, 
that there is an Ather, a ſubtil medium in na- 
ture, whoſe operations ought not to be unno- 


* ticed d 


* Newton's Opticks, Qu. 18 Ke. page 323 &c. 
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ticed? And is it an improbable. conjecture, 
that this /Ether, is the great active principle in 
each of them; and likewiſe in every other com- 
bination of matter, poſſeſs d of elaſticity or fluidity ? 


By adopting / this principle, and adding to it 
three others, (which none I think will deny-the 
exiſtence of, except ihe Lavoilierians,) I think it 
poſſible, to ſolve the phenomena of Nature; and 
conſequently of Chemiſtry, in a more eaſy, natu- 
ral, ſimple and ſatisfactory manner, than any other 


hy potheſis dither offered to the world, hath —_ 
or can do. 


. 
+ Mes: 


"4 n Rr Ether as the firſt brat 6 or 
Element of nature; Phlogiſion or the principle 
of Fixity, and Solidity, as the ſecond; an Acid 
the third; and Earth the fourth. . 
Ether and Phlogiſton, have an affinity to each 
other; and according to the proportions, or cir- 
cumſtances in which they unite, they form Liglt, 
Fire, or the Electric Fluid. Perhaps: light hath a 
redundance of phlogiſton, and the electric fluid of 
æther; whilſt fie, or the matter of heat, is a 
complete ſaturation of, each with the, Other. 
5 ther 
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Ader likewiſe | readily, and intimately unites 
with the acid n and this combination 
885 Pure Air. 


. go 


iber "AY no affinity with Earth, unleſs the 


earth be already combined with an acid, or phlo- 


giſton ; in which caſe the Ether will enter into 
combination with it, on actount of its attrattion 
io the acid, or phlogiſton there preſent. 


- Phlogiſton unites with Zther, as above men- 
tioned ; with Earth it intimately combines, form- 
ing Metals &c. 'but to the Acid Principle it hath 


no affinity, unleſs 10 the mediation of Ether, 
or car park | | 


The Acid Principle ey Earth, frongy anna 


and unite with each other. 


Wich theſe general principles, and laws, 1 wilt 
now endeavour to explain thoſe chemical pheno- 
mena, which the theories before mentioned, ſeem'd 
not to do in a fatisfaftory manner; and I hope ere 
long? to be able to give fo clear an explanation 
of many other effefts and appearances in Che- 


miſtry, hitherto imperfealy or confuſed! accounted 
for z 
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for; a8 will render theſe principles. ſo clear, and 
ſatisfactory to others, as at preſent they are ie 
myſelf, . | / 


Firſt of all I ſhall conſider the calcination of 
metals, 


If a Metal be expoſed to the aftion of heat, 
in the open air, or in a ſufficient quautity of 
pure air, which is the only part of atmoſpheric 
air required; it loſes its phlogiſton, and becomes 
a Calx, heavier than when in its metallic tate ; 
at the ſame time the Boy N nee 

A Meial is ER of earth and es) - 
Pure Air of #ther and the acid principle: By the 
action of heat, theſe four principles are ſo far 
{ſeparated from each other, and their afhnities ſo 
weakened, that a double decompoſition takes place; 
the phlogiſton of the metal combines with the 
æther of the pure air, and forms heat or fire; 
while the acid principle, now diſengaged, unites | 
with the earth and forms a Calx, heavier than be- 
fore,” in proportion to the quantity of acid com- 
bined with it; and conſequently the pure air muff 
diſappear. 


C if 
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If now this Calx, which as before we will ſup- 
poſe the ralx of mercury, be expoſed in a cloſe 
veſſel, to a ſufficient degree of heat: the mer- 
cury is revived, and the receiver contains pure 


air: which is thus eaſily explained. 


The Calx is compoſed of earth, and the acid 
principle: Fire of zther, and phlogiſton. — If the 
heat be ſufficiently great, to ſeparate the earth and 
acid, beyond the ſpheres of their attraction: the 
Earth ſeizes upon the phlogiſton of the heat and 
revives ; at the ſame time, the Acid of the calx, 
and Ather ol the fire, being both diſengaged, 
combine, and form Pure Air; and conſequently 
the metal; now deprived of its acid, muſt loſe that 
additional weight, which it had acquired by uniting 
with it, when a calx. 


The other experiment, where the calx of ſil- 
ver wes reduced by expoſure. to Light, admits of 
a ready ſolution, The Calx contains an earth and 
acid; Light is formed of zther, with phlogiſton 
either ſuper-abundani, or looſely combined. The 
earth of the calx then ſtrongly attracting the 
phlogiſton of the light, and the ether of the 
Jight, the acid of the calx, produce a double de- 

compoſition ; 
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compoſition ; in conſequence of which, two new 
compounds ariſe ; the earth unites with the phlo- 
giſton, and forms Silver in its metallic ſtate ; and 
I ſhould ſuppoſe that the æther, with the diſen- 
gaged acid of the calx, muſt form pure air ; but 
that I am not certain of from experience. 


When Phoſphorus is burnt, its acid is left, and 
the quantity of the acid is greater, than that ori- 
ginally contained in” the phoſphorus ; and upon 
theſe principles it could not be otherwiſe. For 
Phoſphorus is compoſed of acid and phlogiſton, 
wich a certain proportion of =ther, without which 
the acid could not unite with phlogiſton ; the pro- 
pottion of which ther, entering into its original 
compoſition, gives it its peculiar properties, differ- 
ent from every other acid, where the proportion 
of æther entering into its compoſition, is different, 
When therefore this phoſphorus is burnt in con- 
taft with pure air, (without which indeed it cannot 
be accended) the phlogifton of the phoſphorus, 
unites with the ether of the pure air, and forms 
Fire or Flame; at the fame time, the diſengaged 
Acid of the air is depoſited, and uniting with the 
diſengaged phoſphoric Acid, gives the increaſe of 
quantity and weight, 
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This is all at preſent that I ſhall conſider, of 
the Via Sicca of Chemiſts. I ſhall now apply the 
ſame principles, to explain the calcination of Mer- 
cury, Via Humida, 1 


If Mercury be diſſolved in ſtrong Nitrous Acid, 
it gives a Calx of Mercury, and Nitrous Air. 

I ſhall not at this time, enter further into the 
ſpecification of the parts, of which Nitrous Acid 
is compoſed, than that it chiefly conſiſts of the 
acid principle, with a certain proportion of ther, 
(not - ſufficient to enable it to take the form of 
pure air,) united to water; the Mercury as: be- 
fore intimated, chiefly conſiſts of Earth and Phlo- 
giſton. When theſe ſubſtances therefore are ex- 
poſed to each other, the earth attrads enough 
of the acid to give it the form of Calx, and at the 
ſame time its phlogiſton becomes at liberty ; it 
therefore ſeizes upon the ether diſengaged from 
acid now combined with the earth, and eſcapes 
in the form of beat; but the æther combined 
with the acid, not being in ſo great a proportion 
as it js in pure air, is not ſufficient to ſaturate 
all the phlogiſton, diſplaced by the acid from the 
earth of the mercury: therefore, thę remaining part 

of 


\ 
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of. the phlogiſton, ſeizes. upon the ther combined 
with the remaining acid; but that acid being only 
partly ſaturated with the æther united to it, and 
with which it hath a ſtrong affinity, refuſes to 
quit it entirely, as having nothing to combine 
with in its place; therefate, the æther hath, its 
attraction divided between the acid and phlogiſton. 
forming a cloſe union with neither; in conſe. 
quence of which looſe attraction, the ſpace they 
occupy is much greater, than when the Acid and 
Ather were intimately combined, becauſe they 
now expand themſelves into the form of an Elaſ- 
tic fluid, to which Chemiſts give the name of 
Nitrous Air; which therefore is Ether, haying 
its attraction divided between Phlogiſton and the 
Acid principle; to both of which it hach an. ai 
nity, but cannot intimately combine with either, 
on account of its attraction for the other; which 
muſt inevitably prevent a coaleſcence, becauſe the 

Phlogiſton and Acid have no attraftion for each 
other. | 


If this Calx be expoſed to a ſufficient degree 
of heat, ſo as to ſeparate the Earth and Acid, 
beyond the ſphere of each other's attraction; the 


Eazih will attract phlogiſton from the heat, while 
the 
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the other component part of heat, the Ether, 
will unite with the Acid diſengaged from the-Earth; 
and form pure Air, as before explained. 


94 
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The whole of the Acid employed then, is con- 
tained in the nitrous air of the firſt proceſs, and 
the pure air of the ſecond. If | theſe: two elaſtic 
Ruids be mixt together, the phlogiſton of the ni- 
trous air, will unite with a ſufficient quantity, of 
the- Ether of the pure Air, and eſcape in the 
form of heat: While the Acid of each uniting, 
and ſtill retaining a- ſmall quantity of ther, to 
which the acid principle hath ſo ſtrong an affi- 
nity, their elaſticity and bulk will be diminiſhed, 
and Nitrous Acid again produced. But the quan- 
tity of nitrous acid thus recovered, is not equal 
to the quantity originally employed, becauſe all 
the pure Air is not decompoſed, and the other 

part remains there united with ther. : 


I have ſaid that the Electric Fluid is compoſed 
of the ſame principles as Light, and Fire, i. e. 
of Phlogiſton and Zther ; but either in different 
Proportions, where the Ether predominates ; or 
otherwiſe, in a different ſtate of combination; in 
proof 
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| proof ot which I ſhall offer the following expe · 
riments. wed "ri T1 


Dr. Prieſtley tranſmitted the EleQric Shock, 
through. a bubble of: Air confined by Nitrous Acid, 
the conſequence» was, every ſpark made a conſi- 
derable addition to the quantity of air, which ap- 
peared to be the pureſt dephlogiſticated air.“ 


The Acid Principle not being fully ſaturated with 
ether, in the nitrous acid, attracted it from the 
the Electric Fluid paſſing through it, and then 
became pure Air; and 1 ſhould ſuppoſe, that the 


phlogiſton diſengaged from . muſt W 
giſticate the * acid. 


But if the Eletric Fluid be an through 
pure air, confined by Lime-water, or Cauſtie Lix- 
ivium ; the pure air diſappears, and an Acid is 
precipitated, 


The reaſon is evident: the acid principle in 
the pure air, hath an attraftion for the earth con- 


* Prieſtley's Experiments and Obſervations. Vol. 3. p. 
339. 
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tained in the fluid by: which it is [confined : and 
therefore the attraction between the Æther and 
the Acid in the pure Air, is weakened ; in con- 
ſequence of which, this ther will attract the 
phlogiſton, looſely combined in the Electric Fluid, 
and paſs off with it in the form of heat, or light; 
and the Acid will be left at liberty to unite with 
the Earth contained in the fluid beneath. When 
the Cauſtic Lixivium was employed, Mr. Cavendiſh 
found, that the acid combined with the alkali, ſo 
as to form'a neutral ſalt; which ſalt he found to 
be 'Nitre. | | 

And now, though the nature and compoſition 
of Water, is not immediately connefted with the 
ſubjeQ of this treatiſe, yet as it is at preſent an 
object to which Chemiſts pay particular attention, 
permit me to give an explanation of its compoſi- 
tion, according to the principles herein propoſed. 


Water is produced by a perfect ſaturation of 
the four Elemental Principles with each other; 
the Acid is half ſaturated with Ether, and half 
with Earth ; the Earth with Acid and Phlogiſton ; 
Phlogiſton with Earth and Zther ; and Zther with 
Phlogiſton and Acid; ſo that the whole forms a 

| periet} 
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perfect neutral, where each l is ſaturated, by 

an equal attraction to the two other principles with 
which it hath an affinity; in, conſequence of its not 
having a ſufficient quantity of any one other prin- 
ciple, to enable i it to take a ſimpler form. As for in- 
ſlance, the Acid Principle, hath not Æther enough 
to enable it to take the form of pure Air, therefore 


to ſupply the want, it attrafts the Earth; and ſo 
with the i reſt, : ö 


If this Water be ſo heated as to take the form 
of Steam, and that ſteam be tranſmitted through 
a red hot iron tube, or a tube containing iron red 
hot, that degree of heat will ſeparate the Earth 
and Acid of the Water, beyond the ſpheres of 
of each other's attraction, in conſequence of which, 
the Earth of the Water will ſaturate itſelf with 
phlogiſton from the Iron: and the Earth of the 
Iron, will unite with the now totally diſengaged 
Acid of the Water. The Acid and Iron, will 
form a Calx or Slag ; and the Earth of the Water 
now ſaturated with much phlogiſton; and by means 
of chat phlogiſton retaining the Æther of the Wa- 
ter, will form Inflammable_ Air. 


D Inflammabls 
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Inflammable Air therefore, conſiſts chiefly of an 
Earthy baſe, united to much phlogiſton ; but that 
phlogiſton retains a certain proportion of ther, 
which gives it its Elaſticity ; and perhaps that - 
ther may attract a ſmall portion of Acid; but the 
predominant principle of Inflammable Air is Pklo- 
| giſton, and the baſe, Earth. 

This Analyſis of Water is proved by Syntheſis : 
for if Inflammable Air and Pure Air be exploded 
together, the reſult is Water and Flame, For 
pure air being compoſed of Ather and Acid, and 
Inflammable Air chiefly of Phlogiſton and Earth, 
part of the Ether and Phlogiſton will unite, and 
eſcape in che form of fire, heat or flame; in conſe- 
quence of which, the Acid not having a ſufficient 
quantity of Ather, nor the Earth of Phlogiſton, 
to ſaturate them, and enable them to keep in their 
aEriform ſtate, they exert that power of attraction, 
now left unſatisfied, upon each other, and by that 
compound union form Water; the Acid being 
partly ſaturated with ther, and partly with the 
Earth already diſpoſed to the union, by being de- 
prived of part of its phlogiſton. . 


Allow 
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Allow me to bring one more proof, before I 
diſmiſs che ſubject.— When Dr. Prieſtley expoſed 
Calx of Iron, in Inflammable Air, to the action 
of ſolar light, in the focus of a burning Lens, 
the Iron was revived, inflammable Air abſorbed, 
and Water produced.“ 


The violent heat deſtroyed the union of the 
Earth and Acid, in the Calx, in conſequence of 
which the Earth exerted its action upon the ſuper- 
abundant phlogiſton of the Inflammable Air, with 
which it combined, and became Iron; at the 
ſame time, the diſplaced Acid, united with the 
Ether of the Inflammable Air: but that not be- 
ing ſufficient to ſaturate it, it ſeized alſo upon the 
Earth of the Inflammable Air, now diſpoſed to that 
union, by the loſs of the Phlogiſton taken from 
it by the revival of the Iron; and the reſult of 
that union of the four principles, was Water, 


Water therefore is compoſed, of Earth half ſa- 
turated with Phlogiſton, united to the Acid Prin- 
ciple half ſaturated with ther. | 


The 


* Prieftley's Experiments and Obſervations, Vol. 3. p« $24 
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The only phenomenon that at preſent remains 
to be conſidered, is, the Phlogiſtication of Nitrous 
Acid, and production of Pure Air, by expoſing 


Pure Nitrous Acid to the action of _ 


Pure Nitrous Acid is compoſed of much Acid, 


ſome Ether, and Water; but as Water hath 


been ſhewn to contain, an Earth partly Pblogiſti- 
cated : Wire Acid may be faid to contain 
much Acid, ſome Eiher, and an Earth half phlo- 


7 giſticated. When this Acid is put into a phial, 


where part of it can expand into the form of 
vapour, with heat ſuffic! ent to enable it to take 
that form, and thus expoſed to the light, the 
Farth having an opportunity of acquiring its full 
quantity of Phlogiſton from the Light, where it is 
looſely combined with  ZEther, quits the Acid, and 
and uniting with the Phlogiſtor, diffuſes itſelf in 
the Nitrous Acid beneath, to which it gives co- 
lour ; at the ſame time, the Acid diſengaged from 
the Earth is left at liberty, to exert its full power of 
attraction upon the Æther: but not having enough 
ny combined with it, it ſeizes upon that dif- 


engaged from the Light, and thus takes the form 
of Pure Air. 
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And now having ſaid as much as I think ne- 
ceſſary concerning my Chemico-Philoſophical prin- 
ciples, and their application to the ſolution of 
ſome of the moſt common and ſtriking Phenomena of 
Chemiſtry, to explain my idea of the nature, and 
compoſition of Heat or Fire; I ſhall at this time 
drop the ſubje&, and immediately proceed, to the 
particular object of my preſent enquiry. 


ON 
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ON 
ANIMAL HEAT. 


SECTION I. 


Living Animals have the power, or property, of 
enerating, or producing heat, 


I hath long been obſerv'd, that many Animals, 
particularly thoſe with double hearts, forming 
the two firſt claſſes of Linnè, have a very con- 
ſiderable degree of ſenſible warmth ; that che de- 
gree is nearly the ſame in the winter's cold, and 
ſummer's heat : and conſequently, that a living 
animal body, in a healthy ſtate, hath the pro- 
perty, of keeping itſelf at nearly the ſame certain 
natural temperature, let the temperature of the 
ſurrounding atmoſphere be what it may. 


: The 


* DIVISIO Naturalis Animalium ab interna ſtructura 
indicatur : | 22 
COR biloculare, biauritum ; C Vivipariss Mammalibus, 
Sanguine calido, rubro. 3 Oviparis. Avibus. 
Syſtema Naturæ. Caroli a Linné. page 19. | 
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The natural heat of the human body, is about 
98? of Fahrenheit's Thermometer; and that of 
ſome other genera, of theſe two claſſes, conſi- 
derably higher ; ö particularly different ſpecies of 
Birds ; in ſome of which the heat 1s ſo great, as 


to raiſe the thermometer to 106, or 108 degrees.“ 


But Ms an animal be deprived of life, it. loſes 
its temperating power, and ſoon becomes of the 
ſame degree of heat, with the earth upon which 


3 bs 
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lk an Aa (which, if not otherwiſe expreſs'd, 
18 throughout. this e to be ' ſuppos'd , both 
living, and healthy) be expos'd, to a Tharp froſty 
air for a day, a week, or a month, its general 


temperature 3 is not altered, | 


) 


Sheep, oxen, horſes, hares &c. are frequently 
expoſed to froſt and ſnow, for weeks together : 
when the air that ſurrounds them, the ground that 
ſupports them, and the food they eat, are cooled 
down to the freezing point, ga“, and ſometimes 
far below it ; ye at the expiration, of a day, a 


week. 


Martine's Eflays and Obſervations &c. p. 141 &6« 
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week. or month, the heat of the animal is ftill 
the ſame, (ſtill 989.) Tis certain therefore, that 
the animal thus expoſed, generated heat ; becauſe 
it was at the firſt to a'certain degree warmer than 
the ſurrounding medium: it continually commu- 
nicated heat to every thing in contact with it 4 


and yet at the end of the day, week or month; 


was as warm as at firſt; tho' perhaps the ſur- 
_ rounding atmoſphere might have become colder; 
Indeed, if iv had not generated heat, it muſt have 
been affefted by the ſurrounding cold, juſt in the 
ſame manner, as it would, if it had been kill'd 
at the moment of expoſure, 


To offer further proofs of this property of geners- 
ting heat, in the two claſſes of animals mentioned, 
land which are particularly to be underſtood as the 
ſubjefts meant in this diſquiſition), would be ſu- 
perfluous ; as it appears ſufficiently evident from 
what is already offer'd; and is univerſally allow- 


ed, by every one who hath given the leaſt atten- 
tion to the ſubjeQ. 


It appears evident then, that ſo long as an Ani- 
mal retains the living principle, the functions of 
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the body are duly performed, and a certain de- 


gree of heat is generated. 


That as ſoon as the living principle is deſtroy'd, 
the exerciſe of every function ceaſes : the gene- 
ration of heat is diſcontinued : and the body 
ſoon becomes of the ſame degree of heat with 
the ſurrounding medium; conſequently, the living 


principle gives excitability to the animal ſolids ; 


and one conſtant effe& of excitement, is Animal 
Heat. 


But, If an animal, perfect in the exerciſe of all 
its functions, be deprived of Food, or Air: it 
dies, and its heat becomes extin ; conſequently, 
both Food and Air, are eſſentially neceſſary to the 


Support of animal life, and its concomitant, Ani- 
mal Heat. 


In the next Section therefore will be TI 
why they are ſo. 


SECTION 
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SECTION II. 


Food and Air are ęſſentially neceſſary, to the Support 
ef Animal Life and Heat. 


FN the preceding Section it appears, that the 

eſſential charatteriſtic of life in animal bodies, 
is excitability; and that one invariable conſequence 
of excitement is heat; therefore, ſo long as an 
animal lives, ſo long will its body maintain its 
natural degree of warmth ; unleſs affected by diſ- 
eaſe, or placed in unfavorable circumſtances. 
1's : 
If an Animal be deprived of Air, it ſoon dies, 
as is evident from experiments with the Air- 
pump ; from drowning, hanging &c. 


If it be deprived of Food, its vigour gradually 
abates: it confumes away : and although it may 
have plenty of Air—it dies. Theſe two fatts are 
ſo well known, and univerſally allowed, that they 
need but be propoſed, to be granted. 


May we not reaſon then in the following man- 
ner ? 


A healthy 


j 
| 
= 
| 
| 
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A healthy animal, if | deprived of food, or air, 
or both, ſoon dies, and its heat becomes extintt; 
but if ſupplied with food and air, for a year for 
inſtance, it will live and generate heat for a year; 
no unforeſeen circumſtance intervening, All the 
heat therefore that this animal generates during 
the year, muſt be compoſed of certain parts of 
the food and air employed- to ſupport its fune- 
tions; for the healthy animal which dies for want 
of food, or air, wants. not the power, or pro- 
perty of generating heat, but the materials where- 
with to produce it; it does pot die for want of 
excitability: but for want of a proper ſtimulus, 9 
excite the due actions of the living ſolids; and 
matter proper for theſe different ſunctions, to 
exert .themſelyes upon, f 


Food and Air therefore are eſſentially neceſſary 
to ſupport Animal Heat ; and animal heat itſelf, 
js a compoſition of certain parts of that food and 
air, modified, and combined, by the proper excry 
ciſe of che natural animal functions, 


Anjmal life, ſeems to be a gentle Combuſiton : 
and an animal producing heat, in many reſpetts, 


may be compared to a burning lamp ; the heat in 


both 


both caſes ariſing from the ſame cauſe, A living 
animal produces heat ; ſo does a, hurning lamp. If 
an animal be not ſupplied wich air, it dies, and 
its heat is extinguiſhed ; ſo it js with the lamps 
The air chat hath been burnt, by the lamp, deſtroys 
animal life; ſo the air chat the animal hath breathe 
ed, puts out the lamp. A certain quantity of air. 
will ſupport an animal for à certain time, but no 
longer ; ſo it will keep up the flame of che lamp, 
for a certain time only. Fixt and phlogiſticgted 
airs deſtroy. animals; ſo * \ likewiſe do they, extin» 
guiſh the lamp. The air breathed by animals is 

diminiſhed in quantity; ſo it is by the burning 
of the lamp. A living animal, and a burning lamp, 
therefore exactly agree in requiring the ſame kind 
of air to ſupport. them, and producing the ſame 
effects upon the air, to which they are expoſed, 


But they do not reſemble. each other only in 
producing heat, and requiring the ſame kind of air: 
for if an animal hath not freſh. ſupplies , of food, 
as well as air, after a certain time it dies, and 
becomes cold; juſt in the ſame manner, as the 
lamp dies out, if not duly ſupplied with oil. 


Since 
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Since then, that part of the air defiroyed by 
reſpiration, is the ſame, as that loſt by combuſ- 
tibh - and fince the ultimate effect is the ſame, in 
voll operations, that is, the production of heat; 
is it not "allowable to ſay, that the food affords 
io the animal, the fame principle, chat the oil af. 
ford 0 the lamp? For ſince the effefts are the 
fame, the cauſes muſt be ſo too. Oil, there: 
tote, affords the principle of inflammability, or 
phlogilton,” to the lamp : and "conſequently, the 
food” of animals,” ſupports" the functions of life, 


and the generation of | heat, — ſupplying ba N 
arc rare, / I 


= * * { fil may 4 40 


The Chemical analyſis, of ſuch ſubſtances, as 
are proper to ſupport animal life, confirms this 
opinion ; for no ſubſtance affords proper nouriſh- 
ment, which contains not Phlogiſton in its compo- 
fition ; and the inſtantaneous ſupport, and refreſh- 
ment, perceived by thoſe! who are much exhauſt. 
ed, upon taking certain inflammable ſubſtances in- 
to the ſtomach, ſuch as wine, ardent ſpirits, eſſen- 
tial oils Sc. ſtill further confirm it. Very dif. 


| fererft matters therefore, will ſupport animal life, 


if they contain phlogiſton, as an ingredient, ſepa- 


| ONE by the animal proceſs ; ſo likewiſe very dif- 


ferent 


ferent. ſubſtances will ſupport the flame of a lamp, 
if they contain the principle of inflammability, ſe. 
parable by mne heat of Combuſtion, ; ſuch - are 
oils, ardent ſpirits Kc. Kc. 
It appears evident therefore from the preceding 
conſiderations, | | 

1ſt. That the exerciſe of the animal funftions 
produces heat. 


_ 2dly. That animal heat, as _ as on wary u. 
1s ſupporied by food and air. 


gdly. That animal heat is formed from ſome 


part of the food, united to ſome certain other part, 
ſupplied by the air, 


Athly. That the ſame part of the atmoſpheric 
air, that produces heat in combuſtion, by its union 
with phlogiſton : is taken from it by the reſpi- 
ration of animals; and conſequently, 


Gthly. That as heat is produced both by com- 


buſtion, and the vital functions of animals, it 


muſt ariſe from the ſame cauſe ; therefore, as the 


ſame 
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ſame part of the air is deſtroyed by both, the 
food muſt furniſh the animal with phlogiſton, as 
oil does the lamp ; and the combination of this 
phlogiſton with the pure air, affords' animal heat 
to the one, and the heat of combuſtion to the 


* 


1 The next thing to be conſider'd is, by what 
funktion, or funktions of the Animal Syſtem, this 
| combination of the phlogiſton of the food, with that 
peculiar part of the air, ſo as to form animal heat, 
is effeQed ; which, will by the ſubje& of the next 
Settion. 5 
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SECTION ii. 


The particular functions of the animal ſyſtem, 
which combine the phlogiſton ſeparated from the 
Food, with a certain part of the atmoſpheric 
Air, ſo as to produce heat, inveſtigated, 


T hath been mentioned, and is univerſally al- 
lowed, that an animal deprived of the living 
principle, does not generate heat; it was alfo 

; intimated, that the eſſential charaQeriſtic . of life 

is excitability, and beat the invariable conſequence 

of excitation; or in other words, that heat is pro- 
duced, by the action of the living ſolids, upon 
the ſubſtances which © excite them. 


The phenomena of life therefore, are produced, 
when the excitability of the parts of an animal, 
are rendered aftive, or duly excited, by the > 
plication of proper ſtimulants, 


Since then the preſence of the vital principle, 
is known by excitability : and heat is the conſe- 
quence. of excitation : it ſeems, that heat is pro- 
duced by action, or exertion, of every kind; but, 
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the only parts of the animal ſyſtem, which are 
active, excitable, or capable of exertion are the 


- muſcles, or at . leaſt contain muſcular fibres in 


their texture; therefore it muſt follow, that the 
muſcles, or muſcular fibres 'alone, produce heat dur- 
ing the time of their excitation. But, if the nerves 
that enter into any involuntary muſcle, or  muſ- 
cular part, be cut, or compreſſed, ſo as to pre- 
vent the communication between the muſcle and 
the brain, or medulla ſpinalis, that muſcle ſoon loſes 
its natural excitability, and conſequently can pro- 
duce no heat, becauſe not capable of excitement, 
by which alone animal heat is produced. Again, 
if the nerves extending from the Brain, or me- 
dulla ſpinalis, to à voluntary muſcle, be cut or 
compreſſed, the muſcle cannot be thrown into ac- 
tion, by the moſt violent exertions of the will ; 
conſequently it cannot be excited, or generate 
heat. The Nerves therefore in a quieſcent ſlate 
give excitability, and during the action of the 
brain, convey excitement to the muſcles. 


The involuntary muſcles are diſtributed to thoſe 
parts of the body, which perform the vital func- 
tions; which are thoſe that ſupport and preſerve 
the ſyſtem ; as chylification, the circulation of 

the 
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the blood, ſecretion, excretion &c, ' Reſpiration is 
in a certain degree involuntary, yet ſubject to 
the exertion of, the will. Theſe muſcles receive 
excitability from the nerves, but excitement from 
the influx of the nervous energy, tranſmitted ſrom 
the brain, in conſequence of the ſtimulus of the 
of the ſolid or fluid matters, applied to thoſe 
Nerves. 51 * | 


The voluntary muſcles, are - thoſe not imme- 
diately concerned, in nouriſhing or ſupporting the 
ſyſtem, and are chiefly loco-motive ; the natural 
attions of theſe; are not excited by the applica- 
tion of ſtimulants, but by the determinations or 
volitions of the mind. 


Voluntary muſcles then, are thrown into aftion 
by the influx of the nervous energy, or fluid, 
tranſmitted or forced through the nerves, by the 
impulſe of the brain: or that property of it which 
we call volition ; the proximate cauſe of which 
tranſmiſſion, ariſes in the brain; whilſt involun- 
tary muſcles are thrown into action, by the in- 
flux of the nervous energy, tranſmitted through 
the nerves, by the impulſe of the brain, the proxi- 
mate cauſe of which is, certain ſenſations or tcel- 


ings, 
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ings, communicated to the brain by the nerves, in 
conſequence of the a&jons of certain n 
ſubſtances, upon their extremities. 


That there is an energy, or fluid, tranſmitted 
from the brain, through the nerves, to the muſ- 
eles, during their action, is evident from this, that 
while a voluntary muſcle is in action, if its com- 
munication with the brain be interrupted, its ac- 
tion ceaſes, although the volition remains; this 
ceſſation from action, does not ariſe from the 
muſcle wanting excitability, or the brain excite» 

ent : but from the excitement of the brain 'be» 
ing no longer conveyed | by the nerves to the 
muſcle ; 'tis evident therefore, that the nerves 
convey excitement to the muſcles, and that mul. 


cular excitation, we call action, or | exertion. - 


But, if this exciting power be transmiſſable from 
the brain, through the netves, and 'be capable of | 
producing ſuch powerful effefts, when communi- 
cated to the muſcular fibres: it muſt be an en- 
tity, or powerful agent of ſome kind; poſſeſſed 
of vaſt mobility, and ſubtilty ſo great, as only to 
be known by the effefts it produces in the Ani- 
mal Sy ſtem ; ; and as mobility and ſubtilty, are 


only 
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only compatible with fluglity, the energy of che 
brain muſt be a fluid, which in conformity with 
cuſtom, will hereafter in this treauſe, be called 
the Nervous Fluid. 


It appears chen from the preceding conſidera- 
tions, that a muſcle is thrown into aQion, by the 
influx of the nervous fluid; and that one inva- 
riable conſequence of that excitation, is the pro- 
duktion of animal heat; conſequently, the quan- 
tity of heat generated by an animal, will be pro- 
portionate to the quantity of muſcular exertion: 
and that to the quantity of nervous fluid, tranſ- 
mitted from the brain, through the nerves, to the 
fibres of the muſcles in action. In Proof of this 
concluſion, the following obſervations and Experi- 
ments are offered, ESL 

' Obſervation 1. If an animal, a Man for in- 
ſtance, in good health, be expoſed to a temperate 
air, in a ſtate of e, the quantity of heat gene- 
rated by the continual action of the involuntary 


muſcles, will be ſufficient to maintain his natural 
temperature of 98e; by which the ſolids receive 
a natural ſtimulus, the fluids retain their proper 
W and all the functions of digeſtion, nu- 

trition, 


\ © 
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trition, circulation, . ſecretion, excretion &c. are 
duly performed, and-a..ſufficient quantity abounds 
to carry off the perſpirable 2 as evapora- 
tion from the ſurface. 


-""Obf.'s. If 4 man, expoſed. td a froſty air, 
continues at reſt, the involuntary muſcles, by their 
natural action, cannot; generate ſufficient heat, to 
keep every part of the body at its natural tem- 
perature; becauſe the coldneſs of the ſurround- 
Ll ing medium, carries off the heat faſter than they 
$ cun produce it; conſequently, the ſolids and fluids 
of the extremities, and at the ſurface of the body, 
wilt” become frigid, the fibres torpid, and the 
| blood returning cold to the heart, will render it tor- 
| | j pid and weak alſo. If theſe circumſtances conti- 


nue, the torpor gradually | increaſing : the circu- 
lation becoming ſlower and weaker : and the ge- 
ö neration of heat diminiſhing, will ſoon render the 
Ui body as cold as the air which ſurrounds it, and 
' attracts its heat; and conſequently, death muſt 
1 enſue. | 


Obſ. 3. But on the contrary, when a Mag 
Ci expoſed to a froſty air, perceives the coldneſs 
'Þ and torpor ariſing from his body being deprived 
of 
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of its heat, faſter than the involuntary muſcles, 
can furniſh'it, If he throws the voluntary muſcles 


into action, by exerciſe, the quantity of heat ge- 


nerated by the united actions of both the volun- 
tary and involuntary muſcles, will be ſufficient to 
warm every part, and recover and maintain his 
natural temperature; although the air, fill ſhall 
continue to attract the heat from the ſurface as 
before. The quantity of heat neceſſary, to keep 
up the natural warmth of the body, and afford a 
continual ſupply to the cold froſty air around it, 
muſt therefore be very conſiderable ; and a great 
part of it muſt be generated by the. ations of 
the voluntary muſcles, - becauſe + the involuntary 
muſcles alone, could not keep the body from ſtarv- 


ing, and conſequently ſoon becoming lifeleſs and 


cold as the air to which it was, expoſed. 


But ſince an animal at reſt, is ſupplied, with 
ſufficient heat by the attion of the involuntary 


muſcles alone, to ſupport its natural warmth, and 


all its functions in a temperate atmoſphere : tis 


evident, that if the voluntary muſcles alſo be 
thrown into aftion, a greater quantity of heat 
muſt be produced, and thrown, off from the ſur- 
tace in any given time, than when they were at 

reſt, 
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reſt, and the (involuntary muſcles alone were in 


aon. To prove that this concluſion is in reality 
2 fact, 1 made the following Experiment. 


Us 
- © e 6 ah « 
_ 


The temperature of the atmoſphere being 6g. 


of Fahrenheit's thermometer, I took two pints of 


water from a pump, its temperature 56* put it 
into a bladder, and introduced my naked hand in- 
to the bladder and water; when fitting down I 
remained at reft for 15 minutes. I then withdrew 
my hand, and' found that the temperature of "the 
water was 63“. ſo that my hand during 15 mi- 


nutes, while my body was at ref, and the invo- 


luntary muſcles alone were in aQtion, had thrown 
off hea? ſufficient to raiſe the temperature of two 
pints of water, from 56 to 63%. ; therefore it had. 
communicated 7%, of heat. 


l 


Experiment 2. 

I then introduced my other hand into two 
pints of water, from the ſame pump, and of the 
ſamꝭ degree of heat as the former, i. e. 66, con- 
tained in another bladder; I then threw the vo- 
luntary muſcles into ſtrong exerciſe for 15 minutes; 

at 


* 
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at the end of which time, I found the tempera- 
ture of the water to be 66. ſo that my hand 
during a quarter of an hour's exerciſe, had raiſed 
the temperature of two pints of water from 56 
to 66. that is, had communicated 10%. of heat : 
conſequently, the exerciſe of the voluntary muſ- 
cles in 15 minutes time, had produced ſo much 
heat, as raiſed the temperature of two pints of 
water 3. that is, from 643* (to which, by expe- 
riment in, the action of the involuntary muſcles 
might be ſuppoſed to have raiſed it,) to 66® only 
by the heat flowing off, from ſo ſmall a part of 
the ſurface of the body as the hand, and that too 
one of the extremities, ' where the torpor at firſt 
produced, might be ſuppoſed to check the circu- 
lation, and conſequently to leſſen the quantity of 
heat it would otherwiſe have. thrown off, propor- 
tionate to the reſt of the ſurkace, 


But thinking that If 1 had taken more time, or 
leſs water, in trying the experiments, the differ- 
ence of the reſults would have been greater, I 
made the following experiments, 


G Experiment. 
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Beens 1 n i 800 
| The: Thermometer being at 59. in the open 
air, I introduced my hand into a bladder con- 
taining one pint, of water, at 56%. ; after the expi- 
ration of 15 minutes, during which time all the 
voluntary muſcles were kept free from exertion, I 
found that the temperature of the water was raiſed 
to 659]; conſequently my hand | had communi- 
cated to the pint of water 9“ of heat ; that is, had 
raiſed it from 56 ta 65% in 15 minutes, the invo- 
luntary muſcles alone being in action; for the 
heat communicated by the air at 39, to water at 
56% in ſo ſhort a ſpace, of time, was not worth 
notice : but in Exp. 1ſt. where the air was 6g, 
and the water 56, ſome allowance might have 
been made, if the experiment had required ſuch 


nicety. 


Experiment 4. 

The ſame day I introduced my other hand in- 
to another bladder, containing one pint of water, 
of the ſame degree of heat with the former. i. e. 
56 ; Ihen threw the voluntary mulcles into ſtrong 
exerciſe, which I continued during the ſame ſpace 
of 15 minutes ; when withdrawing my hand, and 


mtroducing 
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introducing the thermometer, I tound the heat of the 
water Was 79% :' conſequently; the united actions of 
both involuntary and voluntary muſcles, during 15 
minutes time, had generated ſo much heat, that 
beſides preſerving the temperature of the body at 
98, in the air at 59 ſo much had been thrown 
off from the ſurface, that even that ſmall part of 
it, the Rand, had communicated ſo much feat to 
one pint of water, as had raiſed its temperature 
from 56 to 789 that is, 17% ; but it ſeems from 
Experiment g. that the involuntary muſcles alone 
would have communicated :9*®* ; , conſequently the 
the; ation of the voluntary muſcles, had commu- 
nicated the other 8%: If then; the action of the 
voluntary muſcles during 15 minutes, generated ſo 
much heat as raiſed the temperature of one pint 
of water from 65 to 73% by the heat thrown 
off from the hand: how great muſt have been 
the quantity thrown. off from the whole ſurface, 
which that muſcular exertion had generated! 


But although ſo great a quantity of heat is ge- 
nerated by, muſcular action, the muſcles themſelves 
afford not any part of its compoſition, but are 
only the agents, which combine the principles ol 
which it is compoſed together; and one eſſential 

Part 
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part is furniſhed by the nervous fluid, without which 
the muſcles car neither aft, nor produce heat. 

It occur'd to: me, that perhaps it might be ob- 
jekted, that this increaſe in the quantity of heat, 
thrown off in conſequence of exerciſe, might not 
have been produced by the increaſed influx. of the 
nervous fluid, but by the increaſed action, motion, 
attrition, or friction between the different particles 
of which the ſolids and fluids' are | compoſed, 
which muſt take place in great exerciſe of the 
muſcles. Thevelore, to convince myſelf whether 
increaſed muſcular motion was neceſſary, o pro- 
duce an increaſe in the quantity of heat, generated 
by an animal in any given time; or not; 1 


made the following experiments. 


| Experiment 8. 
The temperature of the air in my room was 
59%, of the water I employed, 44*., when I im. 
merſed my hand into one pint of it, contained in 
a bladder ; chen ſitting without voluntary motion, 
or exertion, for 15 minutes, 1 found by wich- 
drawing my hand, and introducing the thermome- 
ter, that the heat of the water at the expiration 
of that time, was raiſed to 57*. ; ſo that wy hand 


and 
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and che air in the room together, had . 
e 0h * | 4 bed 
n n de v7; Experiment 6. 

I then (the temperature of che air hoes a 
and of the water, being the ſame as in the ſot- 
mer experiment) introduced my other hand, into 
the ſame quantity of the water, in another blad- 
der; and ſeated myſelf with my back sgainſt 3 
wall: my feet ſtrongly puſhing againſt a large 
book-caſe, firmly fixt by its weight: and my arms 
forcibly flretched out. By this exertion, the ge- 
ſtrocnemii, vaſti, glutæi, pectorales, & tricipites 
brachiales muſcles particularly, were thrown into 
firong contraction: in that ſtate I kept them 123 
minutes; conſequently as free ' from motion or 
friction, as in the gth Experiment; at the expi- 
ration of which time, by introducing the thermo- 
meter, I found the'tempecratare of the water was 
629 ; but by the gth Exper-. it ſeems, that the 
air in the room and the hand, by the aktion of 
the znvoluntary muſcles alone, would in the ſame 
time have raiſed it to 57: conſequently, by the 
contrattion of theſe few muſcles, roithout any mo- 
tion of their fibres, ſo much nervous fluid had 
been tranſmitted to, aud through them, by the 


brain 
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brain and nerves, as by that immabile exertion, 
had been converted into heat; ſufficient to raiſe 
the temperature of, one pint of water, from 57 to 
to 62, by the quantity only thrown off by the 
hand ; which had therefore communicated to the 
pint of water 3. of heat; and as the reſt of the 


| ſurface of the body, muſt have thrown. off at leaſt 


an equally proportionate quantity: it is evident, 
that the heat generated by this partial muſcular 
exertion, where neither. motion nor altrition were 
concerned, mult * been 0 conſiderable in · 
decd! 2 10 


| 1 appears evident therefore, that a muſcle is 


thrown into aftion or exertion, or in other 
words, is excited by the influx of the nervous 


fluid ; ſo that when this nervous fluid, is not 
tranſmitted from the brain, in conſequence. of vo- 
lition or irritation, the voluntary muſcles in the 
firſt caſe, or — in the ſecond, are not 
excited. 


It is likewiſe evident, chat this nervous fluid 
is a reality or entity; tranſmitted from the brain, by 
the nerves, to the muſcles; ſo that when chis 
communication is interrupted, and the znflux of 
g this 
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this nervous fluid to the en is en its 
action eren an 8% 13) urn 


It is alſo equally « clear, that 2 nervous Bui 


does not excite 'a muſcle to aſt, by becoming | 


fixt or rifident there: but by paſſing through, or 
along the fibres of the muſcles; from this fact, 
that when a muſcle is excited, if the continual in- 
flux, or ſtream of nervous fluid, paſſing from the 
brain through the muſcle, be interrupted, by ty- 
ing or cutting the communicating nerve, its ac- 
tion immediately ceaſes. 


"Tis allo as evidently proved, that the quantity: 


of heat generated by a living animal, is in pro- 


portion to the muſcular exertion : and conſe- 


quently to the quantity of nervous fluid paſling 


along the fibres of the muſcles. And the laſt Ex- 


periment proves beyond a doubt, that this heat 
is zot produced by motion, or attrition of the 
parts of which an animal is compoſed : but by 
the nervous fluid when, or after paſſing along the 
libres of a muſcle, or muſcles. 
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Since” then dhe tranſmiſſion of the nervous 
fluid through, or along muſcular fibres, is neceſſary 
to excite them to action: and ſince the conſe. 
quence of that "tranſmiſſion | or excitation, is the 
generation of heat ; the next thing to be en- 
quirec Into, is the nature and n W 


ofthis 1 nervous Hoi 
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Fro Ko the preceding confiderativns, the ner- 


vous fluid appears to be an eſſential part in 
the compoſition of heat; ſupplied by the bra. 


The Brain itſelf Teems to be a glandular maſs; 
ſupplied with a greater quantity of arterial bi6oa 
in proportion to its bulk, than any 6ther part of 
the body, except the Lungs, by the catotid and 
vertebral arteries, which are the firſt conſiderable 
branches fent off by thi 'Rorta, '1 Area) 


If the quaritity of blood ſent from the heart to 
the brain, be ſuddenly and greatly diminiſhed, or 
interrupted, in its paſſage through the carotids, 
the brain wanting that firmneſs, plenitude or ten- 
fin, which the blood veſſels naturally ſupport, 
becomes cohapfed or flaccid ; in conſequence of 

ich, it loſes its power of impelling the nervous 
aid along me nerves, to the voluntary and in- 
voluntary muſcles in proper quantity; hence ariſe 


H relaxation. 
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relaxation, ſyncope and death, as is evident from 
* and ſudden loſſes of blood. 


If the. blood be not duly applied with chyle, 
prepared by the ſtomach &c. from proper food 
or nutriment, it ſoon becomes impoveriſhed by the 


ation of the brain, the quantity of nervous fluid 
ſecreted. will be gradually leſs and leſs, till. at 


length che blood becomes quite exhauſted ; the 
Brain thus deprived of ſupport, ſoon parts with 
its ſlender ſtore to the involuntary muſcles or 


others, and after a gradual diminution of power 
and action in all the functions, the ſcenes cloſes 


in death. 


"Tis evident therefore, that the free and equable 
action of the brain and nerves, depends upon a 
proper plenitude and firmneſs of the blood veſſels 
ſupplying the brain : the quantity of nervous fluid 
upon that of the nutrimental part in the blood: 
and that upon the food taken into, and digeſted 
and aſſimilated by the ſtomach, bowels &c. there- 
fore, the nervous fluid is ſupplied by that part of 
the food, which after due digeſtion and prepara- 
tion by the ſtomach &c. is abſorbed by the lac- 
teals, and commixt with the blood. 

Now, 
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Now. as was ; before intimated p. 38. all thoſe 
ſubſtances which afford proper nouriſhment, con- 
tain phlogiſton as one neceſſary ingredient ; and as 
in iſe of great exhauſtlon of the neryous fluid, 
by violent muſcular exertions &c. the moſt ſudden 
refreſhment and reinvigoration, is obtained beben 
Gale matters which. contain bowels phlogiſton, "in 

&c. 1 is natural to cbnetuds, that the nervous 
How. contains plagen, as one of its eſſential 

parts ; therefore, the food ſupplies the brain with 
phlogiſton, as certain inflammable matters 'do the' 
lamp ; as was before hinted from analogy, p. 39. 

Fan hoe nod” FI mT 5 
"If then, as is preſumed from the preceding con- 
fiderations, the nervous fluid be of a plilogiſtic 
nature: and heat be produced by the combination 
of phlogiſton, with a certain. part of atmoſpheric 
air : and the reſpiration of air be as neceſſary to 
the continuation of animal life, and the generation 
of animal heat, as it is to the ſupport of the 
flame of a lamp, and the production of the heat 
of combuſtion, it will follow, that the air during 
reſpiration? muſt communicate this eſſential part 
of its compoſition to the animal body ; or rather, 
to the blood, by that natural and neceſſary action 
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expoſed o its inſluepce; 3 .and if it be 2 tA, 
thas,, blood. dogs imbibe thy. eſlengial, pant of the 
_ rogſpherig, air, when expoſed to its, ation in the 
Tant, during reſpiration, and gart wich it again, 
ip, gpnſegugnce, of the generation of animal, heat ; 
is Nl, be 3. convincing proof, that, a nerpous fad 
does in, reality exiſt : that it is of a phlpgiſic na- 
ture, end by communicating excifement io mu/cy- 
ar fibres, is left in ſuch. a ſtate, as to readily 
combine wih the GAential part of the air, con: 
rained, in, an e 964 hey ben OE 
animals. 1 05 moren 
* Aus 170" 1 e 2s ; 
The fubjea of the next t Seftian, will * 
be an tempt, to prove that. this eſſential part of 
Aunolpheric Air, is really abſorbed. by the Blood 
in its paſſage. through. the Waren e Tt: 


ration. : 
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the ſame ee of, hlopd paſſes through 
the lunge, in goy given time, 35 through the reſt 
of the. body; becauſe de blood is . ranſazned 
from the heart by the Jorta, . buy what is de- 
ceived from the pulmong 7 _ veins, : immedigtely 
after it hath been expoſed to che action of the 
air in the ar, I 


e 17 
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M 3 de d e l <ine 
nf tka. blood. in che vena, caya, or pulmonary 
arteries be examined, it is found. to be of a dark 
red, ar blackiſh colour; bt after. having been 
expoſed 19 the, jnfluence of the air, it is return- 
ed by the pulmonary veins o che heart, of a 
bright red colour, td be. gonyeyed by the arte- 
ries, to ſupport the ſunflions - of every part of | 7 
the body... 5 
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The ſame change, We colour, is alſo produced 
by expofing blood taken * from the veins of an 
__ to the . atmoſpheric air; therefore tis 
evident. that this change of colour | is 2 by 

the aftion "of n Wat ir. e ö g 

| e er * e 
But, if chis e be expoſed to air 
that hath been A1 or burnt till it would 
no longer ſupport life 0¹ combuſtion, it does mov 
acquire. this forid” K ce our, but Kin remains 
black; „er: if chis black” venus blood, de 
expoſed to a proper Guantiry 0 common air, that 
quantity will be diminiſhed, /and the reſiduum. un- 
fir for either reſpiration or cg mbuſtion. | 2 
It appears then, that a c hin” Part of the at. 
moſpheric air is deſtroyed, decompoſed or abſorbed 
by reſpiration, combuſtion, and dy expoſing to it, 
a quantity of black or venous blogd ; and that it 
is the ſame kind of air that is deft oyed, or ab- 
ſorbed in each proceſs; and to His part of the 
common air, Philoſophers Have given different 
names, as Empyreal Air, Vital Air, Dephlogiſti- 
cated 'Air, Air eminently reſpirable &c. but the 
ſhorteſt and perhaps as good\a name for it as 
any, 
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auy, is that of Pure 45 which ey ſhall eee 
make uſe of * che remaining pages. 
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Dr. Prieſtley and others, have ſuppoſed, that 
the change produced by expoſing venous blood 
to the air, is in conſequence of the air, by its 
ſuperior attraction, depriving it of phlogiſton, 
which gives it the dark colour; therefore the 
air attracting this phlogiſton, leaves tlie blood of 
its natural florid colour, If this be the only uſe 
of reſpiration, 'tis evident that the only change 
which ought to be produced in the air reſpired, 


or - expoſed to venous blood, muſt be, that it 


hath received à quantity of phlogiſton, without 
parting with any thing to the blood ; and the 


only change in the bload, its having patted 


with phlogiſton, to the air, without having re- 
ceived any thing from it ; But, as air ſuffers the 
ſame change from combuſtion as from reſpiration, 
it is evident, that if reſpiration renders air im- 
pure only by imparting to it phlogiſton ; combuſ. 
tion alſo muſt render it foul by communicating 
phlogiſton, without taking any thing from it, 
But M. Lavoiſier from experiments boldly aſſerts 

| direftly 
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dieb che contiaty. He ſays # chat if Mercury 
be calcined in vital air perfefily ire, it it may be 
abſorbed to the laſt particle; but if the operation 
be interrupted before all the vital air be abſorbed, 
the +8fidu is nüt in the Feaſt altered, (that is, 
it” EShebins no more pplegiſton an ws eon. 
60 if un orfginal ewe & ir — 


oy " and ſo 1 lave not a "I but it is, as 
the change rer be in the air by combaſtion and 


Fy 


* | Nom omg 


Les partifas de la doftrie de Stalh, font perpes 
tuellement dans de ſemblables embarras : ſi on leur demande 
ee qui 16 paſſe lorſque l on calcine du mercure dans l'air vital, 
les Phy ſiciens ang lois rẽpondront qu meſure que le phlogiſ- 
tique ſe dẽgage du metal, il fe combine avec Vair dans lequel 
on opꝭre, & qu il le change en air fixe ou en air phlogiſtique ; 
mals cette aſſertion eſt encore abſolument contraire aux faits. 
Lorſque I'on opere ſur de Lair vital abſolament pur, on peut 
Fabſorber Juſqu'a la derniere, goutte, & fi l'on interrompt 
Voperation avant que Fabſorbtion ait ẽtẽ complete, la por- 
tion Fair vital qui reſte n'eſt nullement alteree, elle ne con- 
tient exactement que la meme quantitẽ dꝰair mephitique qui 
Etoit contenue originairement dans la totalite de l'air qu'on 
a employc.” Hiſtoire de L' Academie Kc. Annce 1783. 
be 319. 
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reſpiration is the ** it will 8 follow. 
that the Blood does not impart phlogiſton to the 
air in the lungs; that the alteration produced in 
the nature of the air, is the 4% of its pure air; 
and that the change of the colour of the blood 
from black to red. is effected by this: Pure Air, 


which it hath ab/orbed during its . 2 
the lungs. 


As a- further proof that the change produced in 
the air by reſpiration, is not the acceſſion of phlo- 
giſton, but the loſs of its pure air, I ſhalt borrow 
ſome experiments from my much eſteemed Friend 
Dr. E. Goodwyn, publiſhed in his valuable Theſis 
at Edinburgh, .1786.* 


He took a quantity of air containing by analy- 
ſis, phlogiſticated air 80 parts, pure air 18 parts, 
and fixt air 2 parts, the whole making 100 equal 


hy. Difſertatio medica inauguralis, de Morbo morteque 
Submerſorum inveſtigandis. 
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parts. From repeated trials he found, “ that the 
whole received and returned by one reſpiration, 
gave of phlogiſticated air 80, pure air 5, and fixt 
air 13 parts, the whole 99 equal parts; ſo that 
vod: part of the Whole bulk was loſt. It appears 
therefore, that the air by one reſpiration had 
ſuffered a loſs of 13 parts of pure air, and had 
gain'd 11 parts of fixt air, the quantity. of phlo- 
giſticated air being the ſame. The pure air there- 
fore was either abſorbed, or changed into fixt 
air ; but that it was abſorbed and not changed 
into fixt air, his 4th Experiment ſeems clearly to 
prove +: Four ounces of blood from the vena 


cava 


* Totus aer, una reſpiratione, | Totus aer, una expiratione, 


rereptus, confiabat ex partibus: | redditus, conflabat ex partibus: 
Aeris phlogiſticati 8 | Atris phlogiſticati , 80 
Aeris puri — 18 | Aeris puri _ 5 
Aeris fixi = 2 | Aeris fixi — 13 
100 98 
p. 40. — 1 — 


+ * Erperimentum quartum,—Quartuor unciae ſanguinis, 
@ vena cava Ovis, in vas vitreum receptae, illico, actioni 


centum partium aëris atmoſphaerici jam explorati, objicie- 
bantur: 
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cava of a ſheep were expoſed in à glaſs veſſel to 
100 parts of the preceding kind of air: the dull 
ark colour was preſently changed to red: the 
volume of, air diminiſhed, and about part 
of the whole was abſorbed, while the phlogiſti- 
cated and fixt airs were not in the leaſt altered, 
conſequently the part abſorbed was pure air. 

When the ſame experiment was repeated with 
eight ounces of blood, 2. part of the whole 
was abſorbed,” and that was pure air, the phlogiſ- 
ticated and fixt airs being in no reſpect altered. 


+> Theſe Experiments prove, that no phlogiſton is 
abſorbed by the air from the blood during reſpi- 
ration, as was ſuppoſed by analogy from M. La- 
voiſier's obſervations on combuſtion ; and conſe- 

quently, 


bantur : ecce ſubito, color ſanguinis e fuſco in rubeum verte- 
batur: volumen totius atris decreſcebat ; ipſiuſque circiter 
trigeſima pars (ſcilicet quae purus aer erat) evaneſcebat ; dum 
nec fixus aër, nec phlogiſticatus, vel minimum immutarentur. 

Idem experimentum inſtituimus, octo unciis venoſi ſan- 
guinis utentes; tuncque pars totius aëris molis vigeſima, ſub 
puri aëris forma abiit ; caeteris atris portionibus haud mu- 
fads. p. 45, & 46, | 
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fequently, that the florid red colour given to che 
blood, by expoſing it to the air, is not produced 
by its parting wich phlogiſton to the air, and 
therefore, . its black colour is not owing to the 
ſuperabundance of phlogiſton contained in it. It 
appears likewiſe- evident, that the blood circulating 
+ through the lungs, does not produce fixt air by 
decompoſing the pure air ; becauſe when it ab- 
ſorbs pure air, and acquires its florid, red colour, 
out of the body, no fixt air-1s produced. Perhaps 
this fixt air, is ſecreted by the exhalent veſſels of 
the lungs, and thrown off as an excrementitious mats 
ter : upon the ſame principles, as the vapour of 
perſpiration is . thrown; off - from the ſurface of 
the! body, 24 win 

From the preceding experiments &c, it ſeems 
at leaſt very probable, that the opinion of Dr. 
Prieſtley, and others, who ſuppoſe the chief uſe 
of reſpiration is to free. the blood from a re- 
dundant phlogiſton, is erroneous; and that the 
real uſe is, to ſupply the blood with pure air. 


The cauſe of death then in animals expoſed to 
impure dir, is not the phlogiſton retained in the 
blood, for want of pure air to carry it off: but 

the 
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the want of a proper ſupply: of | that pure air to 
the blood, which by circulating through the muſ- 
cles 8c. hach been deprived of it. For if the re- 
tention of phlogiſton in the blood, be the cauſe 
of death, on account of its ſedative power, why 
does it not produce the ſame deleterious effefts 
upon the vigbe auricle and ventricle of the heart, 
as it is ſuppoſed to do by paſling unaltered to the 
left ? but chere it ſhews no ſuch effects: there- 
fore, the cauſe of death in this caſe, cannot be 
the ſedative power of phlogiſton, retained in the 
blood. 


The Pure Air therefore, abſorbed by the blood, 
ſeems to at as a ſtimulus, or to be ſome way 
or other neceſſary to excite and ſupport the ac- 
tion of the heart; and if of the heart, that alſo 
of every other involuntary muſcle; in proof of 
which I ſhall borrow anvther of Dr. Goodwyn's 
experiments, which for the conviction it carries 
along with it, I eſtcem as a moſt beautiful, 
though cruel experiment.“ 


ee Experimentum ſeptimum —Cani ſuper menſam religato ſters 
num ſuſtulimus ; tunc pulmones eodem pacto, quo in experi- 
mento ſexto, ope ſollis, acre atmoſphaerico infarimus, Dum 
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Exp" 7. The Sternum of a Dog tied down 
upon à table was removed, and the lungs by 
means of a proper pair of bellows were inflated ; 
whilſt 'atr was thrown in, and the blood circu- 
lated through the pulmonary veins red and florid, 
the left ventricle of the heart and the arteries 
continued to beat with their uſual force. A pro- 
per quantity of atmoſpheric air being thrown into 
the lungs and there confined, the blood circula- 
ting in the pulmonary veins began to grow black, 
--/ 12 IS + 5" e 10 12 19 2 12 and 


in eos [inſpirabamus, et ſanguis, per pulmonum venas tran- 
fiebat rubeus et floridus, ſiniſter cordis ventriculus, et arteriae, 
more et vi naturae ſolitis, pulſabant. Totum atra atmoſpha- 
ericum in pulmones injectum, ibi cohibuimus: tum ſanguis, 
qui pulmonum venas circuibat, nigreſcere; cor et arteriae 
minus crebro debiliuſque micare ; donec tandem, ſanguine, 
in poulmonum venis, jam nigro et penitus venoſo evadente, 
cor tardius movebatur, arteriarumque pulſus ſenſim evaneſce- 
bant. Sed tunc, atre incluſo exire permiſſo, inſpirationes, 
ope follis, redintegrabamus; et ſanguis, qui per pulmonum 
venas ibat, gradatim colorem floridum reſumere: cor, eadem 
ratione, reviviſcere ; omneſque arteriae magis et magis crebro 
validiuſqhe pulſare coeperunt ; donec, redeunte rubro colore, 
cor et arteriae, naturae ſolito more, pulſare videbantur, &c. 
p. 52, 
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and the motion of the heart and arteries became 
leſs frequent and powerful, till at length the 
blood in the pulmonary veins becoming black 
and like venous blood, the motion of the heart 
became ſtill more flow, and the. pulſation of the 
arteries gradually became imperceptible. The in- 
cluded air being then permitted to eſcape, air again 
repeatedly thrown in by means of the bellows, 
and the blood paſling through the pulmonary veins 
gradually regaining its florid colour, the: heart 
again began to recover its power, and the arte- 
ries to beat quicker and ſtronger, till at length 
its red colour being reſtored to the blood, the 
heart and arteries ſeemed to beat with their na- 
tural force.” &c. 


All theſe experiments and obſeryations being 
conſidered, it ſeems allowable to draw the fol- 
lowing concluſions : 


1ſt. That the /orid red colour of arterial, blood, 
is produced by its abſorption of pure air, whilſt 
expoſed 10 the atmoſpheric air in the lungs, 
during reſpiration, 


end. That 


72 ON ANIMAL HEAT. 


' 2nd. That the 'black colour of venous blood, is 
owing to this pure air being decompoſed, or other. 
wiſe defroyed, or taken from the arterial blood, 
as it circulates' through, and gives =; «nn to the 
various parts of the animal ſyſlem: | 


Y os That the exiſtence of -a delached or ſuper- 

abundant phlogiſton in the blood, communicable 

| to. the air, is doub! tful, or at moſt "oy incon- 
fiderable. . 


ach. That if it #4 exift in that fiate, it does 
not ſhew any deleterious or fedative effects upon 
the heart, while in the riglt ventricle or auricle, 
and conſequently is not the cauſe of death, when 
it circulates in the ſame ſtate to the left. 


5th. That the florid colour of the blood in the 
pulmonary veins, left auricle and ventricle of the 
heart, and in the arteries, is the only criterion 
by which we mzght judge, that it is in a proper 
Fate to ſupport the phenomena of life; that this 
colour depends upon the preſence of pure air, 
and conſequently, that the cauſe of death, when 
animal are deprived of this pure air, is the want 


ot 
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of a proper ſupply of it, to the Blood by the 
proceſs of animation deprived of it. 


Since then the nervous fluid is of a phlogiſtic 
nature : pure air is abſorbed by the blood : heat 
is produced by the combination of phlogiſton and 
pute air, and this combination in animals is effe&= 
ed by muſcular exertion or excitation, the next 
thing, o be explained is, how the nervous fluid 
by the exertion of the muſcles, is ſo combined 


with the pure air in che blood, as 10 form the 
heat of animals. | 


* 9 -©V 
+» 036379 ; 
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SECTION VI. 462; 


The manner in which Animal Heat is — 
16 e rl Exertion. 9760-2 DU 


- 
» £ wt 8 . 


T hath been ſhewn, that nd muſcle can af 
”*. without an influx of nervous fluid, nor be 
kept in action, without a continual ſtream of that 
fluid through or along its fibres. 


1 Naar 
4 * >» ut : 


It is alſo as certainly known, that if the artery, 
or arteries, ſupplying a muſcle be compreſſed, or 
cut, ſo as tg interrupt the influx of blood from 
the heart to the muſcle, it becomes flaccid, cold, 
and at length paralytic ; therefore 'tis evident, that 
the action of a muſcle, and us power of genera- 
ting heat in conſequence of that exertion, in a 
certain degree depends upon the influx and circu- 
lation of a proper quantity of arterial blood through 
its veſſels, as well as upon the influx of nervous 
fluid; and that if it is not duly ſupplied with 
both, it becomes paralytic, and loſes its power of 
genetating heat. 


It 
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It appears ſufficiently evident therefore, that ani- 
mal heat is generated in the following manner. 


When certain Ideas or volitions are excited in 
the brain, or when certain feelings or motions are 
produced there, by the actions of certain ſtimuli 
upon the extremities of the nerves extended to the 
involuntary muſcles, and by thoſe nerves. commu- 
nicated' to the brain, it determines, impels, or 
tranſmits along the nerves, a proportionate quan- 
tity of the nervous fluid; this fluid paſſing along 
the . muſcular fibres, excites them to contract; 
that is, increaſes the attraction, or approximation 
of the particles of which the muſcular fibres are 
compoſed, to each other, 


But, from the preceding conſiderations, it ap- 
pears that this attraftion between the component 
particles of which the muſcular fibres are com- 
poſed, is not produced by the nervous fluid be- 
coming fixt, ſtationary, or combined with the fibres 
of the muſcle, but by moving or paſſing along them : 
therefore, after having paſſed the fibres, and ex- 
cited them, it muſt paſs into the fluids contained 
within the body of the maſcle. It is evident 
therefore, that the nervons fluid, after having ex- 


cited 


by 4-4 - 


— 
— 
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cited the muſcular fibres, muſt paſs into the blood, 
contained in its proper veſſels, every where form. 


ing ſo large a part of the bodies of the muſcles, 


This nervous fluid therefore, received into the blood, 
unites with the Pure Air, contained there, and 
forms heat. Perhaps it ſuffers ſame change in the 
mode of combination of its principles, by exciting 
the fibres of the muſcles, which renders: its phlo- 
giſton more detached, and ready to combine with 


; the pure air in the blood, than it would be with: 


out paſſing along the fibres. The Blood thus de- 
prived of its pure air, in the extremities of the arte. 
ries, by its union with the phlogiſton of the nervous 
fluid, becomes black, and is returned by the veins to 
the right auricle and ventricle of the heart, to 
be tranſmitted by the pulmonary arteries through 
the lungs, there again to receive from the atmo- 
ſpheric ait, a freſh ſupply of pure air, by which 


it again becomes fit for the purpaſe of receiving 


phlogiſton from the nervous fluid, when commixt 
with it in the muſcles during their action; and 
conſequently again becomes fit, to ſupport all the 
functions of the living animal body, which depend 
upon motion and heat, 


From all then that hath been advanced in the pre · 


ceding 
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ceding part of this traftate, it appears allowable 
to draw the following concluſions. 


1ſt. That the Brain ſeparates from the Blood, a 
ſubtile elaſtic Aluid, of a pllagiſtic nature, 
"EK 2 ' U 

and. That this fluid by the action of the Brain, 
in conſequence of volitions ariſing, or feelings ex- 
cited there by the action of . ſtimulating matters 
upon the nerves and by them communicated, is 
propelled or tranſinitied along the nerves. to the 
muſcles, | 


rd. That the Fibres of muſcles, by the ner- 
vous fluid thus paſling through or along them, 
are excited to contract, owing to the attraction 
© between the ſolid particles of which the muſcles are 
compoſed, being increaſed by the energy of the 
nervous fluid paſſing through them. | 


4th. That the nervous fluid does not remain 
fixt, or united with the fibres of muſcles, but 
paſſes into the Blood, contained in the veſſels of 


the muſcles, 


5th. That 
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5th. That the principles of which the nervous 
fluid is compoſed, are ſo diſpoſed after giving 
excitement to muſcular fibres, that the phlogiſton, 
which forms one effential part of it, is capable of 
forming an union with the pure air, contained in 
the Blood with which the muſcles are n. by 
the arteries. 


—— 


6th. That this combination of the phlogiſton 
of the nervous fluid, with the pure air contained 
in the blood, forms heat ; and conſequently 


7th. That the quantity of heat generated by a 
living animal, muſt be proportionate to the quan- 


tity of nervous fluid thrown into the Blood: and 


that to the degree of muſcular exertion ; and 
therefore ; 


nch. That the quantity of muſcular exertion, and 
heat produced in conſequence thereof, muſt re- 
quire a quantity of pure air, proportionate to the 


quantity of nervous fluid. Therefore it muſt 
follow, | 


gth. That the degree of quickneſs of the circu- 
lation of the Blood, or the number of contratttons 


of 
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of che heart, muſt be proportionate to the quan- 
tity of nervous fluid paſſing into the Blood: to 
the quantity of heat generated: or to the exer- 
tion of the muſcles ; and conſequently, 


10th. .. That the more quickly the blood circu- 
lates thro' the arteries of the . muſcles, and be- 
comes deprived of its pure air as ſuch, the more 
quick muſt be, its return to the heart, and circu- 
lation through the Lungs ; and the more frequent 
muſt be the reſpirations, to reſtore to it the quan- 
uty of pure air that is loſt, by the for mation of 
heat by its union with the phlogiſton of the ner- 
Win, nt. E 


The firſt ſeven concluſions appear to me to be 
already ſufficiently proved, and the 8th. gth. and 
10th, to ariſe. naturally from them. If therefore in 
the next Section theſe laſt concluſions be ſhewn to 
be not falſe : it will be a proof that the former 


are juſt, and the principles from which they were 
drawn, true. 
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„SECTION NIE: 


The degree of muſeular exertion being increaſed ot 
diminiſhed, is always accompanied with a propor- 
-* Honate increaſe or | diminution ' 7 . in the 
Heart and __ e ei 

-NIMAL kat et a compound, pro- 
duced by the mixture of the nervous fluid with 

pure air, and that combination the feſult of muſ- 
cular/ exertion, it muſt of neceſſity happen, that 
the' mbre the ' muſcles are exerted; the greater 
muſt be the quantity of nervous fluid thrown into 


the blood contained in them; and conſequently 


the quantity of ** air neceſſary to form heat 
by /aturating, or combining with that increaſed 
quantity of nervous fluid, muſt alſo be propor- 
tionately greater: therefore a greater quantity of 
blood muſt *be required to ſupply it. But as the 
quantity of blood contained in the muſcles, is per- 
haps nearly the ſame during their contraction as 
when relaxed, the only means of increaſing the 


quantity ſupplied to the muſcles, in any given 


time, is by quickening or accelerating the motion 
of the blood through them. . 
| That 


> 
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That this accelerated motion of the Blood, ſhould 
exadly correſpond with the degree of excitement 
in the muſcles, 'tis neceſlary, that the motion or 
exertion of the Heart, ſhould always bear a cer- 
tain proportion, to the united exertions of the 
other muſcles. — And as the quantity of pure air 
deſtroyed or decompoſed in the Blood, is propor- 
tionate to the quantity of nervous fluid thrown 
in by "muſcular exertion, tis evident, that to ſup- 
ply this 4% of pure air to the Blood, as faſt as 
it is deſtroyed, the exertions of the Lungs, or 
number of Reſpirations, muſt alſo be proportionate 
to the exertions of the muſcles of the other parts 
of the body. 


To ſatisfy myſelf of the truth of theſe conclu- 


ſions, I made the following obfervations and expe- | 
riments. 


At the time of trying the zth Exp! Sect. g. 
p. 52, I obſerved that the temperature of the air 
in the room was 59, the number of the pulſa- 
tions of the heart were 70, and the reſpirations 
18 in a minute, when I began the experiment; 
and as my body remained at feſt all the time of 
that experiment, I repeatedly found the number 

L ot 


. 
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of pulſations and reſpirations remain'd the ſame, 
and ſo continued. till 1 began with Exp* 6, — 
But ſoon after my , muſcles were thrown into that 
ſtate of contraction, or exertion, there mention- 
ed, I found the number of reſpirations in the 
minute, was augmented to 36, and of the, pulſa-, 
tions. of the heart to 101, and there continued. 
till the experiment was finiſhed, and the muſcles | 
were relaxed. So that to form, the quantity of 
heat capable of raiſing one pint. of water 3 that 
is, from 57 to 62, by being only, expoſed to that 
ſmall part of the ſurface of the body the hand, 
ſo much pure air had been deſtroyed in conſe- 
quence of the exertion of thoſe voluntary muſcles, 
as had required an addition of 18 reſptrations per 
minute, for 15 minutes, to reſtore it to the Blood; 
and to ſupply it faſt enough to combine with the 
nervous fluid, neceſſarily flowing into the blood, 
after giving this degree of excitement to the vo- 
luntary muſcles, the keart was excited to contract 
31 times in the minute, more than was neceſſary 
when the voluntary muſcles were at reſt, and the 
 envoluntary only in action. 


I ſoon convinced myſelf that this increaſed ac- 
tion of the heart and lungs, was not produced in 


conſequence 


0 
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eonſequence of the quantity of heat generated, or 
any increaſed motion of the ſolids—for examin- 
ing the number of reſpirations and pulſations 
when fitting ſtill, I found that in a moment, by 
violently graſping the arms of my chair, or even 
ſtretching out my legs with force, the number of 
reſpirations and pulſations were greatly increaſed; 
and that always in proportion to the degree of 
muſcalar ' exertion. This zncreaſed action of the 
heart and lungs, or muſcles ſubſervient - to reſpi- 
ration, being produced at the ſame inflant in 
which the muſcles began to be excited, muſt have 
ariſen from the ſame cauſe, that ig, an increaſed 
quantity of nervous fluid tranſmitted to them by 
the Brain, proportionate to the quantity ſent to 
the other muſcles at the ſame time; and his in- 
creaſed quantity is tranſmitted to the Heart and 
Lungs, ſo long as it continues to flow to the 
other muſcles. 

The Lungs and Heart therefore agree in this 
reſpect, that each receives a quantity of nervous 
fluid from the brain, proportionate to the quantity 
tranſmitted to all the other muſcles of the body; 
by which, their motions are ſo regulated, that 
the Blood is always ſupplied with pure air, in 

| proportion 
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proportion to the demand for it in the ſyſtem, 
by the action of reſpiration ; and that Blood is 
always ſent to the muſcles in ſuck quantities in 
any given. time, by the action of the Heart, as 
is. neceſſary to ſupply. a quantity of pure air, ſuf- 
ficient to ſaturate the nervous fluid flowing into it, 
from the excited. muſcular fibres; and this ſatu- 
rated combination forms a proportionate quantity 
of heat. | 0 


But beſides this, it is neceſſary that the heart 
be poſleſs'd of ' angther property, that is of being 
ſenfible io, and flimulated ) heat, and that in 
proportion to the quantity of it in the ſyſtem, whether 
generated there or not. For if there were no 
proviſion in the Animal CEconomy, for the ex- 
pulſion of heat, in proportion to its generation, 
'tis evident, that the heat during violent muſcular 
exertions, would be accumulated to a great de- 
gree; but it appears from the preceding obſerva- 
tions and. experiments, that it is not, but flows off 
from the ſurface in an increaſed quantity, therefore 
'tis equally evident that there is ſuch a proviſion in 
the animal economy ; and that heat is never ac- 
cumulated, but when its evaporation from the ſur- 
face is obſtruded, by ſpaſm, or ſome other cauſe, 


when 
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when the funQions of the body are difordered ; 
and that then the accumutation of heat forms 
Fever, or inflammation. . 

The Heart muſt therefore have the property of 
being fi:mulated by heat, in a remarkable degree: 
and its action muſt alas bear a proportion to 
the quantity of heat in the body; and the quan- 
tity of blood thrown by the heart. to the ſurface, 
will therefore be . proportionate to the quan- 
tity of heat it contains; and the quantity: of 
evaporation or perſpiration, form'd by the union 
of that heat with the fluid part of the blood, or 
perſpirable matter, will again be in proportion 4 
that, — That this is in reality the caſe, we need 
only conſider the evident increaſe of evaporation 
from the. ſurface, during violent exerciſe, to be 
convinced, For in a temperate air, while the 
body remains at reſt, this evaporation is zn/en/eble ; 
but by violent exerciſe it becomes ſo evident, as 
to run in ſtreams down the ſurface of the body, 
and render the ſubſtances in contact with it, evi- 
dently wel. 


The degree of moiſture thus communicated to 


the air, might eaſily be determined by confining 
the 
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the hand in a bladder, containing a certain quan- 
tity of air, in the ſame manner as 1 employ'd 
the water, and after a certain time 'of reſt, and 
of exerciſe, examining the degree of moiſture in 
each caſe communicated to the air, by an Hygro- 
meter — but not having one convenient for this 
purpoſe, and being fully ſatisfied of the fact from 
the preceding obſervations, and conſiderations, I 
never have tried the experiment. | 


However, to ſatisfy myſelf that the Heart is 
flimulated by heat, independent of muſcular exer- 
tion, in an eminent degree, I made the follow- 


The temperature of the air which 1 inſpired, 
in my room, was 60* the number of pulſations 
of the heart in a minute, were 6g, and of reſpi- 
rations 18. 


I then placed myſelf ſo near the Fire, that the 
heat communicated to my ſkin was 112% and 
by holding the thermometer at the ſame diſtance 
from the fire, and of the ſame height with my 
mouth, I found the air I inſpired was alſo heated to 
112 — aſter ſitting in this manner ſome minutes 


expoſed 
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expoſed to the heat of the fire, I examined the 
fate of my pulſe, and found the number of pul- 
ſations - were-: increaſed to 100, but the num 
ber of inſpirations were ſcarcely 17 in the minute 
the perſpiration was now; ſo greatly increaſed, 
as to become /enfeble under the form of ſweat. 
Tis evident therefore, that the number of - the 
contractions of the heart were increaſed - 37 
in a minute, by the f{zmulus of heat alone : by 
which the determination of blood to the ſurface, 
and conſequently the evaporation of keat from it, 
were increaſed to preſerve the temperature of the 
body, as near as poſſible at its natural fandard. 8 


But, tho' the heat had ſo cvidently increaſed 
the frequency. of the contractions of the heart, 
the number of reſpirations were rather diminiſhed” 
than' increas'd ; the reaſon of which perhaps may 
be, that the degree of heat neceſſary to ſupport 
the animal functions, requires a continual ſupply 
of nervous fluid from the brain, and pure ait 
from the blood to ſupport it, by the actions of 
the involuntary muſcles ; . but, in this caſe, a ſuf- 
ficient quantity of heat was ſupplied by the 
fire to ſupport thoſe actions, whereby a leſs ex- 
pence of pure air became neceſſary, and fewer 


reſpirations. 
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reſpirations were fequired to ſupply the loſs. But 
be that as it may, tis evident that the number of 
reſpirations, is always: proportionate to the quan- 
tiry-6f:.pare air deſtroy'd in the blood, by the 
generation of heat, and -conſequently- to the de- 
gies of muſeular exertion in the ſyſtem ; while 
wwe number of \contradtions of. the heart depends 
upon the degree of maſcular exertion, and the 


mus MOBS eee BR 


For in the preceding experiment,” the heat in- 
dependant of motion, had increaſed the contrac- 
tions of the heart from 63 10 100, | becauſe it is 
ſimulated by heat; but the Lungs are not ſtimu- 
lated by heat, and there was no increa/ed muſcular 
action to diminiſh the quantity of pure air in. the 
blood; therefore there was no neceſſity for any 
increaſe in the number of reſpirations. But had 
the number of pulſations of the heart been 
increaſed to 100 by exerciſe, the expence of pure 
air in conſequence of that muſeular exertion, 
muſt have required a quicker reſpiration to have 
ſupplied the loſs ; to convince myſelf of which, I 
threw my muſcles into ſtrong action, till the 
number of pulſations were 100 per minute, as 
the wag caſe; when I found the number 5 i 
reſpirations 
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teſpirations 5 Was tncregſed to 85——tho' when the 
pulfatiohs were increaſed to the ſame number by 
heat, the number of reſpirations was only 17. 


From theſe conſiderations, it appears then that 


the concluflons in the laſt chapter, are true; and 


the principles from whence they were drawn, ate 
further confirm'd thereby. The ſame obſervations 
likewiſe point out theſe following invariable Laws 
of the Animal Economy: 


1ſt. That whatever be the quantity of nervous 
exciteinent, energy, or fluid, ſent from the brain to 
the other muſcles voluntary, of involutitary, a 
quantity always bearing the ſame proportion, is 


ſent ät the /ame time to the Lungs, or tmiſcles 


ſabſervient to reſpiration ; by which means, the 
quantity of pure air communicated to the Blood 
in the lungs, is always proportionate to the quan- 
tity deftroy'd by forming heat with the phlogiſ- 
ton of the nervous fluid, united with it in con- 
ſequence of muſcular exertion, For if the quan- 
tity of nervous fluid ſent to the reſpiratory muſ- 
cles, be in the ſame proportion with that ſent to 
all the other muſcles : 'tis evident, that the degree 
of their aRti6n, will alſo at all times bear the /ame 

M ratio 
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ratio, to the quantity of the united actions of all 
ihe other muſcles.— Therefore the more the muſ- 
cles are exerted, the more quick will be the re- 
ſpiratione and vice verſa. 


and. That the quantity of nervous fluid ſent to 


the Heart alſo, bears always the ſame proportion to 


the quantity ſent to all the other muſcles ; there- 
fore the degree of exertion of the other muſcles, is 
always accompanied with an equal degree of aftion 
of the heart; by which means, the quantity of 
arterial blood, and conſequently of pure air ſent 
by the Heart to a muſcle, or muſcles, in any 
given time, is always proportionate to the quan- 
tity of muſcular exertion, and nervous fluid evolv'd 
by that exertion. | 


grd. That the Heart is peculiarly ſenſible to the 
action of keat—that the quantity of heat in the 


Body, always produces a correſpondent degree of 


action of the Heart; by this means, the quantity 


of blood thrown to, and heat evaporated from 
the ſurface, is always in a healthy animal pro- 
fortionate to the quantity of heat in the Gem 
and by this property of the heart, the even, na- 
tural temperature of the animal body: is conſtantly 
preſcrved ; and 
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4th. That the action, or number of contrac- 
tions of the heart, are always in a compound ra- 
tio to the degree of muſcular exertion; and to 
the quantity of heat preſent in the ſyſtem. 


And now perhaps it will not be improper to 
give one general, comprehenſive, or Synoptical View 
of the whole, and chen conclude the ſubjedt. 


. Whilſt an animal body | retains the living 
principle,” its moving ſolids, or * fibres 
poſſeſs excitability. | 


\ 
2. So long as an animal is capable” of excite- 
ment, ſo long can it generate heat, but no longer, 


3. Excutability of the muſcular fibres, is the 
great charatteriſtic of Liſe in animals 


+ | q . 4 
4. "Excitation, or muſcular exertion, is the effi» 
cient cauſe of animal heat. * n 


5: Food and Air are both eflentially*neceſfary 
jo” the an of animal fe, and e _ 


= 
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6. Food by digeſtion &, ſupplies Chyle 40 the 
Blood, and from that a phlagyfic Auid is ſecreted 
by the Brain. 


= Anil: ah during reſpiration, ſupplies 
| the blood with Pure Air, which being abſorbed, 
. * the blood to a florid red. 


8. The nervous A — from the blood 
by the Brazn, is propelled by it along the nerves 
whenever the Brain is excited, to the muſcles ; 
where by its influx and mation, jt gxcites them 


to action, or exertion. 


9, The quantity of Blood ſent to the muſcles 
in. any given time, is proportionate to the quan- 
tity of nervous fluid ſent to them; and conſe- 


gant 


10. The quantity of Pure Air alſo ſent to the muſ. 
Fe. is alway. proportionate. to. the quantity of 
— nervous i, 


11. The quantity of heqs generated, is always 
proportionate to the degree of muſcular exertion : 
Fhat to the quantity of nervous Auid ſent to the 

muſcles : : 


ein {ent to them, 


muſcles. no ha oi 9 hs, quay of pur 


12. The nervous fluid and pure air ſeat to the 
muſcles, by exciting them {ofe. all | theix diſtin» 
guiſhing properties, and can be no longer found 
in their Wees . but . 


1. W that r 
and pure are commixt in the blood, during muſs 
cular exertion, and Joſt as ſuch, the quamity of 
heat in the blood is increaſed; therefore _. _ 


14. The Heat generated by animals in conſe- 
quence. of muſcular exertion, is formed, by a 
combination of the nervous fluid, with the pure 
air contained in the Blood ; and conſequently 


15. The quantity of nervous fluid and pure 
air deſtroy'd as ſuch, by their union, muſt pro, 
duce a proportionate quantity of heat. ; therefore 


16. The heat produced is always proportionate 
tq the muſcular exertion, by which the nervous 
fluid is ſupplied ; and 


; $7- The 
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5. The affion of the heart is always propor- 
tionate to the exertion of the other muſcles; by 
which action a proportionate quantity of pure air, 
is ſupplied to unite wich the nervous ſuid, to 
form this heat and 

18. The number of reſpirations, or degree of 
action of the muſcles ſerving to move the Lungs, 
mult bear the /ame proportion to the exertion of 
the other muſcles, that pure air may be ſupplied 
to the Blood in the Lungs, as 5 as it e 
poſed in the mujcles,; 


19. The Heart is very /en/eble to the ſtimulus 
of heat,. and its motion always bears a proportion 
to the quantity of it preſent in the ſyſtem ; as well 
as to the degree of muſcular exertion; by which 
means, the quantity of heat ſent , and evapo- 
rated from the ſurface, is always proportionate to 
the quantity . preſent in the body. And to theſe 
we may add the following obſervation, as the 


20th, 


20. That as the quantity of nervous flutd ſent 
to the Heart, and muſcles of xeſpiration, is always 
proportionate 


1 
_ 
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proportionate 'to- the quantity ſent to all the other 
muſcles : and conſequently their actions propor- 
tionate to the exertion or excitement of the Brain ; 
'tis evident, that the quantity of pure arterial 
blood ſent to the Brain, to ſupport its functions, 
and ſupply it with materials whereof to form the 
nervous fluid, is always proportionate to the quan- 
tity of nervous fluid ſent from it, to ſupport the 
animal functions of every other part of the Stem. 
For as the Brain always ſends a quantity of ner- 
vous fluid to the heart. proportionate to | the de- 
gree of excitement :+ the | heart muſt always ſend 
to the brain a quantity of arterial blood, propor- 
tionate to that excitement, in conſequence of its 
action being always proportionate to the excite- 
ment it receives. bt 


And the quantity of pure azr ſent to the brain, 
muſt always be proportionate to the excitement of 
the brain, becauſe the quantity of arterial blood 
is ſo; which arterial blood always contains a cer- 
tain proportion of pure air; becauſe the quantity 
of it expoſed to the action of atmoſpheric air in 
the Lungs, is always proportionate to the quantity 
of pure air decompoſed. by the, nervous fluid in 


the muſcles; on account of the quantity of 


energy, 
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energy, or nervous fluid, tranſmitted to the lunge 
to excite their action, by which pure air is ab- 
Forbed, being always proportionate to the quantity 
ſent to che other muſcles, by which tat pure 
air in the blood is decompoſed, tb form animal 


And now, having brought my ſubjef to à con- 
cluſton, I can only add, that upon an imparti al 
review, each part ſeems to be conſiſtent with 
every other, and ' the whole with what every one 
may obſerve, invariably to take place within him- 
ſelf. | 


it t walk flowly along, for the ſpace of one 
hundred yards upon even ground, my breathing 
and pulſe are but little accelerated, and the heat 
'of tay body remains nearly the fame * as before. 
But if I walk at the ſame ſpeed, up a fleep hill, 
or bearing a heavy burthen, for the ſame diſlance, 
my breathing becomes Full and frequent + my 
heart beats ſtrongly and quick ; and the quantity 
of heat thrown off from the Turface of my body, 
is fo greatly increaſed, that the perſpirable fluid 
with which it unites and evaporates, cannot be 
taken up by the air in contact with my body, 


fo 


— 
— 
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fo: faſt as it is thrown off; therefore it is eons 


denſed, and runs in ſtreams down the ſurface. 1 


What is the cauſe of this difference, When the 
pate, the ſpeed, and the adual motion of the 
muſeles are the /ame ? Certainly the quantity, of 
muſcular exertion, or nervous energy tranſmitted from 


the brain to the muſcles in the latter caſe, where 


the body was raiſed on high, or where a weight 
was carried, being much greater than when the 
body wat only moved, without being lifted up, of 
without any additional weight upon it. 


For though the motion of the muſcles was the 
ſame in both, yet the increaſed weight to be moved, 
required the muſcular power or exertion to be 
much greater in the latter caſe than in the for- 
mer; and that exertion was produced, by the vo- 
lition or determination of the Mind, propelling a 
greater quantity of Nervous Energy, or fluid, from 
the brain to the muſcles employed ; therefore to 
the increaſed quantity alone of nervous fluid, tranſ- 
mitted from the brain to the muſcles, to give 
them. the neceſſary increaſe of powey, are the ac- 
celerated pulſations and reſpirations, and intreaſed 
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| aſs and depot of * 10 de attrĩ- 


buted. Gh 9 11 1 * 145 5 
And indeed how could it be otherwiſe? The 
mind or brain cannot throw a diſtant muſele into 
aktion, without tranſmitting ſome power, energy, or 
fluid to it, to increaſe the attraftion , or approxi - 
mation of its parts. This fluid of the Brain after 
exciting the muſcles, being ſomething, muſt paſs 
ſomewhere, and have ſome effects: therefore it 
paſſes, into the blood, where meeting, with pure 


air, it forms heat, But, as the quantity of ner- 


vous fluid thrown into the blood, depends upon 
the degree of exertion of the muſcles, it is ne- 
ceſſary, that the quantity of pure air taken into 
the blood in the lungs, and the quantity of chat 
blood propelled by the heart through the muſcles, 
ſhould always be proportionate to that quantity of 
nervous fluid, that it may be ſaturated, and form 
a proportionate quantity of heat ; for which pur- 


poſe, that grand Law of the Animal Economy 


was inſtituted, that the quantity of nervous fluid 
ſent from the brain 1, or degree of action ex- 


cited in the Heart and Lungs, ſhould always be 


proportionate to the quantity of nervous fluid 


ſent 
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ſent to, and degree of exertion of all the other 


ſenfibility to the action of heat, that it may tranſ- 
mit to the ſurface a quantity of blood, propor- 

| tionate to the quantity of eat in the ſyſtem, 
that the redundant heat may be thrown off, and 
the body preſerved at its natural temperature, 


Mo 
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muſcles, And the Heert is alſo endowed with a 


8 # 43 


A FLEE 6; 


in which the, Chemical Efebts, produced by the 
Nervous Fluid uniting with Pure Air in the 
Blood, are mort particular cogſider Cc. 


* 


I 8 of what hath . 3 in 


the preceding parts of this treatiſe, I vill 


ſuppoſe it granted me, that the nervous fluid de- 
termined to a muſcle by the brain, produces a 
contraction of iu fibres ; arid afterwards paſſing 
into the Blood contained in the thuſcle, and 
meeting there with the pure air abſorb'd during 
the paſſage of the blood through the lungs, the 
phlogiſton of the nervous fluid unites with ſome 


part of the pure air, and forms that heat, which 


is the immediate object of this enquiry. 


In the latroduction to this diſſertation, I gave 
a general explanation of what I ſuppoſe to be the 
Elemental Principles of Nature, and conſequently 
of Chemiſtry, I mentioned Æther and Phlogy/ion 
as the two grand active, and an Acid and Zarth 

- a, 
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as the wo. more paſſive principles. Likewiſe, that. 
the only immediate attraQtions, are 1ſt. between 
Ether and Phlogiſton forming Light, Fire, or the 
Electric Fluid, according to the quantity of each 
entering the pen ad or. - mode of their com- 
bination; Js 


2ly. between Ae ind: Acid, 3 Pure 


Air, 
Jy. CT _ N forming ow Kc. 
11 and ny 
Aly. between Acid and Eanb, forming fine | 


W a 


It was . alſo, that Ether was the grand, 
or general Cauſe of Elaſticity and eg * 
Phlogiſton, of _"_ and. lolidity. git 


If from theſe principles, a conjefture may be 
hazarded concerning the compoſition of the ner - 
vous fluid, I ſhould ſuppoſe, that it contains Phlo- 
giſton with an Eartly baſe, but intimately com- 
bin'd with a certain proportion of ther. — Its 
mobility and fluidity, point out the preſence of 
Ather: its phlogiſtic nature hath been inveſtiga- 


ted already, partly from the materials af which 
it is form'd, and partly from the effefts it pro- 
| duces ; 


J 
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duces ; and as the quantity of phlogiſton, which 
it mult contain... io produce the effects it does, 
muſt be very conſiderable, and moſt probably in 
much greater proportion than the Ether; and as 
it is different from Light, Fire, and Electricity, 
it muſt have ſome baſe to give it its degree of 
fixity z conſequently, as Phlogiſton hath an at- 
traction to Earth, but none to Acid, it is moſt 
natural to ſuppoſe, that this baſe is an Earth. 
The Earth attrafts the phlogiſton, ſo as to give 
it a degree of fixity : while the Phlogiſton hav- 
ing an affinity both with the Earth and Ather, 
hath its attraftion ſo divided, that its intimate 
combination with either is prevented, and a cer- 
tain degree of elaſticity and fluidity is preſerved. 


The nervous fluid ſecreted from the blood by 
the brain, then is ſupplied with Phlogiſton and | 
Earth, by the aliments taken in as food; and it 
ſeems to acquire its Ether from the blood; a 
great quantity of whick is ſent to the Brain by 
the heart, immediately after it hath been impreg- 
nated with pure air, (containing Ether) in the 
Lungs. And the quantity of blood carried by the 
carotid-artgries to the Brain, ſaturated with pure 
air, and returned by the Jugular Veins, deprived 

of 
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af it, altho* there is no great' muſcular exertion 
carried on there, ſeems to confirm the” idea. 
11 J | WF 
/» Theſe: eonjeftures, making the | principles of 
which the nervous fluid is eompoſed, the ſame as 
thoſe forming Light, Fire, and the Electrie fluid, ex- 
eepting the ſmall quantity of Earth contained in the 
nervous fluid, ſeem to acquire a degree of probabi- 
lity from conſidering the Torpedo, which hath. the 
power of giving a ſhock, /imilar to that of Elec- | 
tricity, by he nervous fluid tranſmitted in conſe- 
quence of volition. But in the Torpedo, the ner- 
vous fluid ſeems to contain a greater proportion 
of Ather, chan of Phlogiſton ; and if ſo, per- 
' haps the | baſe is Acid, or the mode of combina- 
tion between the Æther and Phlogiſton, is ſome 
how different from what it is in other animals, 
not poſſeſt of that peculiar property, or power. 


Suppoſing therefore that the nervous fluid con- 
fiſts of an Earth, united to much Phlogiſton, along 
with a certain ſmaller quantity of ther; the 
next thing to be conſider'd, is the effects that 


muſt enſue, from its meeting with the pure air 
in the blood. . 


The 
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The nervous Avid then conſiſts chiefly . an 
Earth and Phlogiſton; the pure air of an Acid 
and Zther ; conſequently a double attraction and 
. decompolition | mult take place, and two new com- 
pounds ariſe ; for the Earth of che nervous fluid, 
will date wich dhe Acid of the Air: while the 
her of the Air combining with the Phlogiſton 
" che nervous fluid, will form heat. 
1 Hot * 5 
But the — of the phlogiſion r in 
the nervous fluid, being in an over proportion 4 
the ether of the pure air combines with a /uffi- 
cient quantity of it, to form heat, and leaves its 
acid diſengaged ; | while the redundant part of the 
phlogiſton, remains ſtill united with the earthy 
baſe. of the nervous fluid. This phlogiſticated 
Earth therefore, will combine with the diſengaged 
acid of the pure air, in a certain proportion, and 
take along with it a part of the Æther, with 
which it was originally combined, and form Vo- 
latile Alkalt, This volatile alkali therefore is pro- 
duced, from the intimate ualon of the 'Earth, 
Phlogiſton, and Ather of the nervous fluid, with 
as much of the diſengaged Acid baſe of the, pure 
air, as the Earth and ther could attract; their 
quantity of attraction being neceflarily diminiſhed 
9 by 
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by the portion of vonn OE ending 


with them: 5 66% as Hs 
; | 


The whole of the nervous fluid © therefore id 
now diſpoſed of: part of its phlogiſton forming 
heat, with the æther of the pure air; and the 
other part of the phlogiſton remaining united with 
the Earthy baſe, and ther entering into its ori- 
ginal compoſition, combining with ſo much of 
the diſengaged acid of the pure air, as they can 
intimalely unite with. For the Earth and Ether 
of the nervous fluid, being deprived of à great 
part of their phlogiſton by the. formation of heat, 
will eagerly attract any thing they can meet with 
of a phlogiſtie, or acid nature, to ſupply its 
place ; meeting therefore with the diſengaged acid 
of the pure air, to which both the Ather and 
Earth have ſo ſtrong an affinity, they ſeize upon 
it, and ſaturate themſelves with ſo much as they 
can take into an intimate combination; and this 
compound, 1s 8 N * the name of Vola- 
tile Allali. | \ 


We have then volatile alkali, and' the remain- 
ing part of the diſengaged. acid, left. But, tho' 
the Earth and ÆEther, could not intimately com- 


bine 
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compound ſtate, they retain a 4% intimate degree 
of attraftion for it; and although that degree is 
far leſs, than what they have for that portion of 
Acid eſſential to the exiſtence of the compound, 
yet it is greater than for moſt other ſubſtances ; 
therefore, this alkali and acid will unite and 
*orm an Ammoniacal /alt. . 


bine with a greater quantity of Acid, yet in this 


£5 £33 » 1 7 


But, from the circumſtances to which: this acid 
is expoſed, during its i ſeparation from the /Ether 
wich which it was combined, and to which it 
bath ſo ſtrong an attraction, a ſmall portion of 
Ether is retained ; and perhaps by means of that 4 
Ather, a minute portion of Phlogiſton alſo ; and 
and theſe; ſmall additions, are ſufficient to give 
it properties different from thoſe of pure acid, and 
of every acid produced under different circum- 
ſtances, and conſequently retaining theſe additional 
principles in different quantities and proportions; 


therefore this Acid thus produced, is of a pecu- | 
liar nature; and is known to Chemiſts, by the | 
name of Phoſphoric Acid; and conſequently, the | 
neutral formed by its union with the Volatile Alkah, | 


will be a Phoſphoric ammoniac. 


er 
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But, - whether the baſe of the nervous fluid be 
an Earth or not, I am fully convinced in my 
own mind; that volatile alkali is compoſed of 
thoſe principles, which I have hinted at; and&like-. 
wiſe, that it is generated, or produced, by the 
mixture of the nervous fluid with pure ait, in the 
blood, in conſequence of muſcular exettion.. If 
therefore, the Earth be not ſupplied by the ner - 
vous fluid, the reſiduum of the phlogiſton of the 
nervous fluid (after ſaturating ' the Ether of the 
pure air, and paſſing off in the form of heat,) 
meets wich this Earth in the blood, and ſuper- 
phlogiſticates it; and in chat ſtate enters into an 
intimate union, 'with ſo much of the diſengaged 
Acid of the pure air, as enables it to take the 
form of Volatile Alkali. But from what hath 
been ſaid, and from other conſiderations, not im- 
mediately connected with my preſent ſubjett, 
therefore not mentioned, I am inclined to adopt 


the former opinion, that the Earth is TRE by 
the nervous fluid. 


'Tis likewiſe not very material at preſent; to 
determine whether the portion of | Miher neceſ. 
ſary to form Volatile Alkali, be ſupplied by that 
entering into the original compoſition of the 


nervous 
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the earth and remaining - phlogiſton ; or by 3 
ſmall quantity; obſtinately retained by the acid 
of the Pure Air, to wich it has lo great; an 
a eee e 
or ad both. 


'A 


| This pike, concerning the nature and com> 
poſition of Volatile Alkali, and its produQtion 
by the Animal proceſs, ſeems. to be confirmed 
by the Chemical produRtions of it. For when a 
quantity of Earth, hath an opportunity of cotn- 
bining with a large proportion of Phlogiſton, 
with the interpoſition of a /nall portion of Atid, 
and Ether, the reſult is volatile alkali ; for in- 
ſtance, Dr. Prieſtley * found, that Iron expoſed o 
Nitrous: Air, gave evident figns of the produc- 
tion of Volatile Alkali. In this caſe the Iron 
furniſhes Earth, and a quantity of Phlogiſton ; 
while the 0 Air, conſiſting of Acid, Æther, and 
| Phlogiſton, gives the proper quantity of Acid and 
Ather, and ſupplies a ſufficient quantity of Phlo- 


* Prictley's Experiments and Obſervations. Vol. 3. p. 
. 5 e 
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giſton, to complete the om, and form Vo- 
latile Alkali, nag A. Lan 1vige out 
Bine ds 4 boni J tet „ne e Head 
From this account of 8 of Vola- 
tile Alkali atid Alkaline Air, it appears that this 
Air is formed of the ſame principles, nearly in 
the ſame proportions and mode of combination, 
as Inſlammable Air is; ſor in the Introduction 
p- 86, Inſlammable Air is ſaid to conſiſt - chiefly 
of an Earthy baſe, united to much Phlogiſton, 
with 2 certain. proportion of Ather to give it 
Hlaſticity, and perhaps a ſmall portion of Acid. 
And 1 am of opinion that hoth accounts are juſt, 
and perhaps the chief difterence between the two 
Airs is, that Alkaline Air, or volatile alkali in 
the form of Air, contains a- greater proportion 
of Earth, and more ther, than itylammable 
Air does. And this opinion, of the ſimilarity of 
the principles and mode of combination of theſe 
two Airs, explain, and are greatly confirmed by 
Dr. Prieſtley's experiments, * when by means of 
the Eleftric ſpark, or by heating bits of dry cru- 
cibles &c. in it, Alkaline Air was expanded to 


twice 


* Experiments and Obſervations, Vol. 3. p. 197. 
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twice or thrice its original bulk, and become in- 
flammable Air; for both by the; addion of che 
Electric fluid, and heat, its component principles 
were to a certain degree ſeparated, and the Earth 
had an opportunity of acquiring more phlogiſton; 

but that phlogiſton being attrafted by the Ether, as 
well as the Earth of the Alkaline Air, could not in- 
timately combine with either; therefore, the . phlo- 
 giſton divided its /attraftion between the two ; and 
the Earth and Aiher having no affinity, were by 
it ſeparated from each other; | conſequently . the 
bulk of the -air 1nuſt have been increaſed, and that 
acquiſition of Phlogiſton rendered the whole In- 
flammable ;, the proportions of the principles, be- 
ing then the ſame as in Inflammable Air ; unleſs 
there might have been ſome little difference, in 
the; proportions of the Acid principle, contained 
in the two airs. 


A general Chemical View of the whole, there. 
fore may be given in a few words. 


The nervous fluid is compoſed of an Earth, 
united with muck Phlogiſton, and a quantity of 
| Ether. 
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When à muſcle is ice. a Wesdey of the 
nervous fluid paſſes along its fibres, and is after- 
wards received into the blood ſupplied from the 
heart, and contained in the arteries of that muſ- 
cle; which blood is ſaturated, with the pure air 
ambib'd' Fs A its ene . wo __ 


A quantity of chis pblogitton of the nervous 
5 fluid, unites with the Ether of the Pure Air, 
ſufficient to ſaturate it, and form that heat, which 
is called Animal heat : and the acid now diſen- 
gaged, ſtill retains a ſmall portion of Zther, and 
perhaps acquires a ſmall quantity of Phlogiſton, 
by which it becomes poſſeſt of peculiar proper- 
ties, different from pure acid, and from every 
other Acid, produced under different circum- 
ſtances, and containing ther and Phlogiſton in 
different proportions; and to this peculiar acid, 
Chemiſts give the name of Phoſphoric Acid. 


At 
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At the ſame time, the Earth of the nervous 
fluid being deprived of: a great part of its phlo- 
giſton, but ſtill retaining a cônſiderable propor- 
tion, with all or part of the ther entering 
into its original compoſition, acquires new pro- 
perties ; and the attraction it exerted upon the 
phlogiſton, now taken from it, is transferred to 
a portion of the diſengaged acid of the pure air; 
with which it forms an intimate union, and ac- 
quires thoſe peculiar properties, which are diſtin- 
guiſhed by the name of / olatule Alkali, | 


This Volatile Alkali, formed by the intimate 
union of Earth and Phlogiſton, with a ſmall pro- 
portion of MXither and Acid; as a compound hath 
till a general attraftion to the Acid: with which 
it now unites, and forms a ſalt, diſtinguiſhed by 
the name of Phoſphoric Ammoniac, 


Thus I account for the production of eat, 
Phoſphoric Acid, and Volatile Alkalt, by the An- 
mal Proceſs. Many other little circumſtances may 
ariſe, during this combination of the nervous 
fluid with pure air, which may give origin to 
other productions at the ſame time; but thoſe 

P being 
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being of leſſer - moment, at this time are paſſed 
over unnoticed ; my preſent intention being, only 
to give a general view, of the principles I have 
been led to adopt; and their application to the 
explanation, of the more evident productions of the. 


Animal Syſtem, i 
* 8+ os 3 ap 5 

4 6 . A 7 

— — 

> 4 


| * 
5 
* 
| 4 | | 
: : * 4 , . ' 
c ERR AT» 
| Page 16, bottom line read confuſedly. | 
— 17, line 2, dele . aſter principles. 
w— 39, line 3, from the bottom read ly. 
— 43, . 8, dele of the 17 
. — 58, L 13, read ſcene, a : 
— 93, I. 9, after pure, add Air, 
— 95, 1. 12, after heart for . put, 22 
— 103, I. 6, for Electricity, read the Electric fluid. 
= 109, I. 6, dele inſtantly. f x 
2 
e 
N „5 9 
: 
bt 4 2 » 
oy aa ag 
4 * Fr Fo 1 £ 


Fe 


* 
LI 
” - 
4 18 e a 
d #5 2 © 9 wy;w 08 
— - o *v - * 14 . 4 
- - 
—— — „„ K-<_ 4 
” , * * * 9 * * 913 
/ 
— . 1 - - 
— 5 * 8 — — — 
a » * — 
— * * * 
_ . |; * 
oe = * f ” T 
- * 1 * = 
- + . —_ "444 4 — 
F N NN 
% „ — * . o » # 
[ . 3 by ws RS, of 
— * 4 — By „ + 
- — * hem 
3 wh » „ 0 — 
— mY —— - = 4 
0 — . s . 
— * * 9 
* * — 8 _ 4 P x 
>» 9 28 2 
* N . 
C - % 
* 1 1 * * > * a - 
* . 
* 
- 
8 
| 2 » 
; 5 2 
% 4 
* * 
4 — : . g 
P & * — | 
* P * 3 . a n 
* _ — —_ . . 4 
a 8 0 1 
in : —" 4 4 4 
4 4 * 2 | 
” 8 
* 
” © 
* 
— 
R 8. ; L 
— * * . 
7 o 
* . 4 
« 4 
N = 
* 
* Fr F 


— 


l 2 , = — - 1 p — 

2 2 — I ” — hs - - 
* | A — ee nogns 
= . — — 3 * = 

_ r 


5 «K ]— —D . ⅛¼—-ʃu—¼—̃—̃ 


— — 


— 


